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As the Nation’s principal conservation agency, the Department of the 
Interior has basic responsibilities for water, fish, wildlife, mineral, land, 
park, and recreational resources. Indian and Territorial affairs are other 
major concerns of America’s “Department of Natural Resources.” 


The Department works to assure the wisest choice in managing all our 
resources so each will make its full contribution to a better United 
States—now and in the future. 


FOREWORD 


Selected Water Resources Abstracts, a semimonthly journal, includes 
abstracts of current and earlier pertinent monographs, journal articles, 
reports, and other publication formats. The contents of these documents 
cover the water-related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the characteristics, conserva- 
tion, control, use, or management of water. Each abstract includes a full 
bibliographical citation and a set of descriptors or identifers which are listed 
in the Water Resources Thesaurus (November 1966 edition). Each abstract 
entry is classified into ten fields and sixty groups similar to the water 
resources research categories established by the Committee on Water 
Resources Research of the Federal Council for Science and Technology. 


Sufficient bibliographic information is given to enable readers to order the 
desired documents from local libraries or other sources. WRSIC is not 
presently prepared to furnish loan or retention copies of the publications 
announced. 


Selected Water Resources Abstracts is designed to serve the scientific and 
technicai information needs of scientists, engineers, and managers as one 
of several planned services of the Water Resources Scientific Information 
Center (WRSIC). The Center was established by the Secretary of the Interior 
and has been designated by the Federal Council for Science and Technology 
to serve the water resources community by improving the communication of 
water-related research results. The Center is pursuing this objective by 
coordinating and supplementing the existing scientific and technical informa- 
tion activities associated with active research and investigation program in 
water resources. 


To provide WRSIC with input, selected organizations with active water 
resources research programs are supported as “centers of competence” 
responsible for selecting, abstracting, and indexing from the current and 
earlier pertinent literature in specified subject areas. Centers, and their sub- 


ject coverage, now in operation are: 


e Ground and surface water hydrclogy at the Water Resources Division 
of the U.S. Geological Survey, U.S. Department of the Interior. 


e Metropolitan water resources management at the Center for Urban Studies 
of the University of Chicago. 


‘ @ Eastern United States water law at the College of Law of the University 
of Florida. 


e Policy models of water resources systems at the Department of Water 
Resources Engineering of Cornell University. 


e Water resources economics at the Water Resources Research Institute of 
Rutgers University. 


e Design and construction of hydraulic structures; weather modification; and 
evaporation control at the Bureau of Reclamation, Denver,.Colorado. 


e Eutrophication at the Water Resources Center of the University of Wis- 
consin, jointly sponsored by the FWPCA, Soap and Detergent Association, 
and the Agricultural Research Service. 


e Water resources of arid lands at the Office of Arid Lands Studies of the 
University of Arizona. 


In cooperation with the Federal Water Pollution Control Administration, the 
following ‘centers of competence” have been established: 


e Thermal pollution at the Department of Sanitary and Water Resources 
Engineering of Vanderbilt University. 


e Textile wastes pollution at the School of Textiles of North Carolina State 
University. 


e Water quality requirements for freshwater and marine organisms at the 
College of Fisheries of the University of Washington. 


e Wastewater treatment and management at the Center for Research in Water 
Resources of the University of Texas. 


The input from these Centers, and from the 51 Water Resources Research 
Institutes administered under the Water Resources Research Act of 1964, 
as well as input from the grantees and contractors of the Office of Water 
Resources Research and other Federal water resources agencies with which 
the Center has agreements becomes the information base from which this 
journal is, and other information services will be, derived; these services 
include bibliographies, specialized indexes, literature searches, and state-of- 
the-art reviews. 


Comments and suggestions concerning the contents and arrangement of this 
bulletin are welcome. 


Water Resources Scientific 
Information Center 

Office of Water Resources Research 

U.S. Department of the Interior 

Washington, D. C. 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


02. WATER CYCLE 
2A. General 


A LABORATORY STUDY OF SURFACE RU- 
NOFF DUE TO MOVING RAINSTORMS, 

Illinois Univ., Urbana. 

Ben Chie Yen, and Ven Te Chow. 

NSF Grant GK-1155. Water Resources Res, Vol 5. 
No 5, p 989-1006, Oct 1969. 18 p, 7 fig, 13 ref. 


Descriptors: *Rainfall-runoff relationships, *Ru- 
noff forecasting, *Rainfall disposition, Hydro- 
graphs, Hydrograph analysis, Dimensional analysis, 
Distribution patterns, Mathematical models. 
Identifiers: Moving rainstorms, Rainfall distribu- 
tion. 


The movement of a rainstorm determines the spa- 
tial and temporal distributions of the rainfall over a 
watershed and hence affects the characteristics of 
the flow on the watershed. In this study the im- 
portance of the movement of rainstorms on the 
time distribution of the surface runoff from 
watersheds is demonstrated through the use of a 
laboratory watershed experimentational system. 
Experiments were performed on the impervious 
square watershed for 2 rainfall intensities, 4 surface 
slopes, and 14 rainstorm velocities. Analysis of the 
mechanics of water flowing on watersheds is at- 
tempted to explain the influence of movement of 
rainstorms on the characteristics of surface runoff 
hydrographs. (Knapp-USGS) 

W70-00839 


A MODEL FOR RAINFALL ROUTING DURING 
INITIAL ABSTRACTION, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Plant 
Industry. 

F. X. Dunin. 

J Hydrol, Vol 9, No 1, p 57-72, Sept 1969. 16 p, 5 
tab, 9 ref. 


Descriptors: *Rainfall-runoff relationships, *Rout- 
ing, *Runoff forecasting, *Mathematical models, 
Model studies, Infiltration, Water storage, On-site 
tests, Drainage, Percolation, Simulation analysis. 
Identifiers: * Rainfall routing, Australia. 


More reliable estimation of runoff requires the 
development of a model to simulate rainfall 
disposition prior to runoff production on rural 
catchments. A mathematical model based on the 
moisture storage capacities of the upper and sub- 
soil zones of a catchment was developed. Its 
general form was confirmed by comparison of pre- 
dicted values with recorded data on initial abstrac- 
tion from 4 pastoral catchments on texture-con- 
trast soils with heavy clay subsoils at the Parwan 
Experimental Area, near Bacchus Marsh, Victoria, 
Australia. The modifications necessary for extend- 
ing this model to ungaged areas are elaborated and 
changes in the elements of the model following 


pasture improvement are discussed. (Knapp- 
USGS) 
W70-00844 


EFFECT OF RAINFALL VARIABILITY ON 
STREAMFLOW SIMULATION, ‘ 
Geological Survey, Menlo Park, Calif. Water 
“aac Sores 

D. R. Dawdy, and J. M. Bergman. 

Water Ape hate Res, Vol = No 5, p 958-966, Oct 
1969.9 p, 3 fig, 2 tab, 2 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Statistical methods, *Mathematical _models, 
*Variability, Correlation analysis, Simulation anal- 
ysis, Evaporation, Hydraulic conductivity, Soil 
moisture, Infiltration, Routing, Streamflow 
forecasting. , 

Identifiers: *Rainfall variability. 


Three recording rain gages in a 9.7-square mile 
basin in southern California were used witta deter- 


ministic rainfall-runoff model to simulate flood 
hydrographs and peaks and to assess the effects of 
data errors on simulation results. Bias in the estima- 
tion of effective basin rainfall seemed to result in 
curve fitting parameter adjustments which com- 
pensated for the bias. The combined effects for a 
storm of both difference in the time distribution of 
rainfall at different points and spatial variability of 
rainfall volume over the basins limit the possible 
accuracy of simulation results. The use of a single 
rain gage on a basin with this hydrology can at hest 
be expected to predict peak discharge with a stan- 
dard error of estimate on the order of 20%. (K- 
napp-USGS) 

W70-00850 


CONTINUOUS HYDROGRAPH SYNTHESIS 
WITH AN API-TYPE HYDROLOGIC MODEL, 
Weather Bureau, Silver Spring, Md. 

Walter T. Sittner, Charles E. Schauss, and John C. 
Monro. 

Water Resources Res, Vol 5, No 5, p 1007-1022, 
Oct 1969. 16 p, 12 fig, 2 tab, 1 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Mathematical models, *Streamflow forecasting, 
Hydrograph analysis, Synthetic hydrology, Reces- 
sion curves, Unit hydrographs, Groundwater move- 
ment, Antecedent precipitation, Flood forecasting, 
Simulation analysis. 

Identifiers: Hydrologic models, Synthetic hydro- 
graphs. 


The U.S. ESSA Weather Bureau Hydrologic 
Research and Development laboratory has 
developed a complete hydrologic model utilizing 
an antecedent precipitation index (API) type rain- 
fall-runoff relation to compute surface runoff. With 
increasing demand for continuous river forecasts as 
well as flood forecasts, it is necessary to have a 
model that will predict all components of flood as 
functions of observable independent parameters on 
a continuous basis. To formulate the model, exist- 
ing and proved techniques were used where possi- 
ble and new techniques developed as necessary. 
The model consists of 4 basic parts: a relation for 
computing groundwater recession, a method of 
computing the groundwater flow hydrograph as a 
function of the direct runoff hydrograph, an API- 
type rainfall-runoff relation, and a unit hydrograph. 
The rainfall-runoff relation is of the incremental 
type, yielding a runoff computation for each 6-hr 
period rather than computing the total storm ru- 
noff. This has been accomplished through the in- 
clusion of a new parameter, retention index. Two 
important features of the model are the ease of ad- 
justing parameters to observed flow and the 
sequential development of the 4 basic parts with a 
minimum of interaction. (Knapp-USGS) 
W70-00860 


A CONJUNCTIVE OPERATION OF A SUR- 
FACE RESERVOIR AND A GROUNDWATER 
AQUIFER, 

Technion - Israel Inst. of Tech., Haifa. 

Nathan Buras. 

World Meteorol Organ Int Ass Sci Hydrol Symp, 
Berkeley, p 492-500, Aug 1963. 9 p, | fig, 2 tab, 9 
ref. 


Descriptors: *Dynamic Programming, *Optimiza- 
tion, *Aquifers, *Surface-groundwater relation- 
ships, *Decision making, Reservoir operation, 
Pumping, Water loss, Water demand, Water 
supply, Mathematical models. 

Identifiers: Lake Tiberias. 


A conceptual framework was developed for the 
problem of operating surface storage facilities in 
conjunction with groundwater aquifers. The 
problem of operating the system had two aspects 
(a) the operation of the reservoir (Lake Tiberias) 
and of the aquifer so as to minimize losses of water 
and (b) the supply of water to satisfy demands at 
minimum cost of pumping. The complex physical 
system: was reduced to a symplified mathematical 
mode! which was cast as a problem in sequential 


decision making. This problem was analyzed using 
the method of dynamic programming and indicat- 
ing the form of computational solution. The op- 
timization criterion involved the determiniation of 
costs connected with the delivery of water and of 
ne fe for not meeting demands. (Thiuri-Cor- 
ne 

W70-00906 


LINEAR PROGRAMMING FOR HYDROLOGIC 
ANALYSES, 

Michigan Univ., Ann Arbor. 

Rolf A. Deininger. 

Water Resources Res, Vol 5, No 5, p 1105-1109, 
Oct 1969. 5 p, | fig, 2 tab, 6 ref. 


Descriptors: *Mathematical studies, *Linear pro- 
gramming, *Mathematical models, Simulation 
analysis, Least squares method, Hydrograph analy- 
sis. 

Identifiers: Hydrologic models. 


The estimation of the parameters of hydrologic 
models often poses difficulties since nonnegativity 
requirements, inequalities, and other constraints 
limit the use of standard statistical analyses. The 
use of linear programming techniques to estimate 
the parameters based on the criteria of minimum 
absolute deviations and on minimum maximum 
deviations appears to be advantageous since well- 
established algorithms and computer programs ex- 
ist. (Knapp-USGS ) 

W70-00999 


CONSTRUCTION OF A  MULTILEVEL 
SCHEME STABLE IN RELATION TO INITIAL 
DATA FOR SHORT-RANGE WEATHER 
FORECAST (RUSSIAN), 

For primary bibliographic entry see Field 02B. 
W70-01015 


STATISTICAL STRUCTURE OF VERTICAL 
HUMIDITY PROFILES (RUSSIAN), 

For primary bibliographic entry see Field 02B. 
W70-01016 


ADAPTION OF AIR TEMPERATURE FIELD TO 

WATER TEMPERATURE FIELD (RUSSIAN), 

N. T. Glinskiy, V. F. Baklanovskayaya, and R. D. 

Gasanova. 

Izvestia Akad Nauk, SSSR, Fizika Atmosfery i Oke- 

ana, ee 4, No 11, p 1214-1219, Nov 1968. S fig, 
ref. 


Descriptors: *Air temperature, *Water tempera- 
ture, Mathematical studies, Mapping, Atmosphere, 
Air circulation, Water circulation, Seasonal, Tur- 
bulence, Heat exchangers, Radiation, Winds, Den- 
sity, Velocity. 

Identifiers: North Atlantic, Air-water temperature 
relations. 


The relationship between air temperature and 
water temperature was investigated on the basis of 
the solution of a second order partial differential 
equation applied to the selected meteorological 
and hydrological data collected in the North Atlan- 
tic, assuming that the coefficients of turbulence of 
each air layer are constant. The propagation of a 
temperature disturbance in water and the air takes 
place with equal velocity, indicating that the tem- 
perature changes in an over-the-water air layer 
closely follow the water temperature changes. 
(Gabriel-USGS) 

W70-01017 


NONLINEAR THEORY OF WIND DRIFT OF 


ICE (RUSSIAN), 
Akademiya Nauk SSSR. Institut Okeanologil. 


For primary bibliographic entry see Field 02C. 
W70-01018 


Field O2—WATER CYCLE 
Group 2B—Precipitation 


2B. Precipitation 


MEASURING RAINFALL ON _ FOREST 


CATCHMENTS, : 

Monash Univ., Clayton (Australia). Dept. of 
Mechanical Engineering. 

R. J. DeLaine. 

J Hydrol, Vol 9, No 1, p 103-112, Sept 1969. 10 p, 
1 fig, 3 ref. 


Descriptors: *Rainfall, *Rain gages, *Networks, 
Stemflow, Interception, Forests, Instrumentation, 
Runoff forecasting, Rainfall-runoff relationships. 
Identifiers: Forested catchments, Rain gaging. 


Some principles based on field experience are 
given for planning a network of rain gages to give 
the greatest amount of information for a given 
amount of effort and equipment. Several ways of 
measuring rainfall above and below trees are 
described. In forest country where gaging is dif- 
ficult, or in steep open country, or for any long 
term project, it is better to start with a pilot survey, 
using about 30% to 40% of the gages. This will give 
an idea of the variations in rainfall over the area, 
and will provide useful information to position the 
remaining gages. (Knapp-USGS) 

W70-00843 


A MODEL FOR RAINFALL ROUTING DURING 
INITIAL ABSTRACTION, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Plant 
Industry. 

For primary bibliographic entry see Field 02A. 
W70-00844 


SEASONAL VARIATION 
CATCH, 

Agricultural Research Service, Cochocton, Ohio. 
Soil and Water Conservation Research Div.; and 
Weather Bureau, Akron, Ohio. Eastern Region. 

J. L. McGuinness, and Grant W. Vaughn. 

Water Resources Res, Vol 5, No 5, p 1142-1146, 
Oct 1969. 5 p, 2 fig, 2 tab, 11 ref. 


IN RAIN GAGE 


Descriptors: *Rain gages, *Lysimeters, Seasonal, 
Rainfall, Precipitation (Atmospheric), Calibra- 
tions, Climates, Meteorology, Interception, Ohio. 
Identifiers: Rain gage catch variations. 


In northern Ohio 8-inch standard rain gages con- 
sistently caught more precipitation in summer and 
less in winter than adjacent digital punch gages 
although average annual totals were almost identi- 
cal. A similar seasonal pattern was found in a com- 
parison of precipitation catch by weighing lysime- 
ters and adjacent weighing-type recording rain 
gages in Ohio and in a comparison of standard and 
recording rain gage catch in Nebraska. Some 


reasons for the differences in their implications are 
discussed. (Knapp-USGS) 
W70-00854 


CONTINUOUS HYDROGRAPH SYNTHESIS 
WITH AN API-TYPE HYDROLOGIC MODEL, 
Weather Bureau, Silver Spring, Md. 

For primary bibliographic entry see Field 02A. 
W70-00860 


ON THE POSSIBILITY OF ESTIMATING THE 
THICKNESS OF UNCONSOLIDATED ROCKS 
BY VERTICAL ELECTRICAL SOUNDING IN 
PERMAFROST AREAS (RUSSIAN), 
Vsesoyuznyi Nauchno-Issledovatelskii 
Geofizicheskikh Metodoy Razedki, 
(USSR). 

For primary bibliographic entry see Field 07B. 
W70-00878 


Institut 
Moscow 


THE CLIMATE OF CITIES: A SURVEY OF 
RECENT LITERATURE, al . 
National Air Pollution Control Administration, 
Raleigh, N.C. ; 

For erie bibliographic entry see Field 10. 
W70-00988 


CONSTRUCTION OF A  MULTILEVEL 
SCHEME STABLE IN RELATION TO INITIAL 
DATA FOR SHORT-RANGE WEATHER 
FORECAST (RUSSIAN), 

V. M. Kadyshnikov. 

Izvestia Akad Nauk, SSSR, Fizika Atmosfery i Oke- 
ana, Vol 4, No 11, p 1139-1148, Nov 1968. 3 fig, 
17 ref. 


Descriptors: *Weather forecasting, * Mathematical 
models, Temperature, Gravity, Atmospheric pres- 
sure, Atmosphere, Mathematical studies, Altitude, 
Mapping, Cyclones, Anticyclones. 

Identifiers: Multilevel-pattern numerical weather 
forecasting. 


By assuring quasi-static and adiabatic conditions, 
hydrodynamic equations are given. Atmospheric 
geopotentials and temperatures are a function of 
velocity, gravity, atmospheric pressure, and gas 
constant. To achieve reliable short-range weather 
forecasting, the atmospheric space was subdivided 
into n layers and certain end conditions were as- 
sumed. The application of the Taylor series and 
matrix techniques leads to final results which can 
be evaluated by solving the Laplace and Helmholtz 
equations. An example is given of surface pressure 
forecasting by means of a S-level prognostic pat- 
tern satisfying the necessary — requirements. 
(Gabriel-USGS) 

W70-01015 


STATISTICAL STRUCTURE OF VERTICAL 
HUMIDITY PROFILES (RUSSIAN), 

V.S. Komarov. 

Izvestiga Akad Nauk, SSSR, Fizika Atmosfery i 
Okeana, Vol 4, No 11, p 1160-1168, Nov 1968. 2 
tab, 14 ref. 


Descriptors: *Humidity, *Atmosphere, *Mathe- 
matical models, Statistical models, Seasonal, 
Meteorology, Forecasting, Heat balance, Energy 
budget, Altitude, Temperature, Geophysics, 
Radiosondes. 

Identifiers: *USSR. 


The mean values, standard deviations, and autocor- 
relation functions of the vertical structure of the 
humidity fields at Voyeykovo Tashkent, Kzyl-Orda 
and Nagayevo of the USSR were evaluated on the 
basis of radiosonde data and the application of 
statistical and matrix methods. The effect of 
physico-geographical and seasonal factors on the 
autocorrelation function characteristics is briefly 
analyzed. (Gabriel-USGS) 

W70-01016 


WEATHER PATTERNS IN SOUTHERN WEST 
PAKISTAN, 


Clark Univ., Worcester, Mass. Graduate School of 
Geography. 

Rodman E. Snead. 

Available from the Clearinghouse as AD-685 975, 
$3.00 in paper copy, $0.65 in microfiche. Archiv 
fur Meteorologie, Geophysik und Bioklimatologie, 


ser B, Vol 16, p 316-346, 1968. 31 p, 7 fig, 7 tab, 
42 ref. 


Descriptors: *Arid lands, *Meteorology, *Weather 
patterns, *Meteorological data, Anticyclones, 
Precipitation (Atmospheric), Synoptic analysis, 
Seasonal, Rainfall disposition, Storms, Monsoons, 
Convection. 

Identifiers: *West Pakistan, *Subsidence (At- 


mospheric), Arabian Sea, Depressions (At- 
mospheric). 


The region studied is of particular interest as a 
transition zone between the mediteranean type 


2 


winter rainfall to the west and monsoon summer 
rainfall to the east. As a result Southern West 
Pakistan receives scanty, unreliable rainfall averag- 
ing less than 10 inches per year, resulting in a very 
arid land. Six main patterns of weather were 
identified and the reasons for their occurrence are 
described using a method of synoptic comparison 
of the characteristics associated with each weather 
type. The types are: subtropical anticyclone pat- 
tern, winter cyclone storms, modified monsoon 
pattern, and eastern depressions. The synoptic 
characteristics of each are presented. Located ina 
transition zone between these different patterns, 
the area receives only the dying effects of each. 
The author concludes that it is remarkable that any 
moisture reaches the area since subtropical, an- 
ticyclone air is not conducive to the upward move- 
ment and resulting condensation of moisture. 
(Crouse-Arizona) 

W70-01197 


NOCTURNAL AIR TEMPERATURE ON A 
FORESTED MOUNTAIN SLOPE, 

Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
James D. Bergen. 

USDA Forest Serv Res Pap RM-52, 1969. 12 p, il- 
lus. 


Descriptors: *Air temperature, *Mountain forests, 
*Climatology, Isotherms, Microclimatology, 
Forestry, Nocturnal temperatures, Meteorology, 
Heat budget, Thernodynamics, Frost protection, 
Cooling. 

Identifiers: *Forest temperatures. 


Profiles of air temperature on a forested mountain 
slope show an inversion below the top of the tree 
canopy. The slope tends to cool with constant 
downslope temperature gradient in the early part of 
the night; gradients increase in the later hours. 
Plots of potential temperature indicate, for some 
nights, a point of almost constant temperature half- 
way up the hillside. This point can be identified 
with a center of divergence for cold air moving off 
the slope. The potential temperature deficit rela- 
tive to the temperature at this point shows approxi- 
mate similarity between vertical profiles at the dif- 
ferent stations when the profiles are scaled by the 
height of the first inversion above the slope and the 
average potential temperature deficit below that in- 
version. 


W.70-01219 


SOME OBSERVATIONS OF CLOUD INITIA- 
TION IN INDUSTRIAL AREAS, 

Public Health Service, Washington, D.C. 

For primary bibliographic entry see Field 05C. 
W70-01240 


2C. Snow, Ice, and Frost 


TOTAL ALBEDO OF GREAT LAKES ICE, 
United States Lake Survey, Detroit, Mich. 

S. J. Bolsenga. 

Water Resources Res, Vol 5, No 5, p 1132-1133, 
Oct 1969. 2 p, 1 tab, 6 ref. 


Descriptors: *Albedo, *Ice, *Great Lakes, *Lake 
ice, Slush, Climatology. 
Identifiers: Brash ice, Pancake ice. 


The total (0.3-3.0 micron) albedo of various types 
of ice common to the Great Lakes ranged from 
10% for clear ice to 46% for snow ice at solar al- 
titudes ranging from 32 to 40 degrees. Explanations 
are given for similarities between the albedo of 
pancake (31%) and slush curd ice (32%), and slush 
(41%) and brash ice (41%). (Knapp-USGS) 
W70-00851 


WATER TEMPERATURE DURING THE MELT- 
ING OF LAKE ICE, a 


National Research Council of Canada, Ottawa 
(Ontario). 


For primary bibliographic entry see Field 02H. 
W70-00852 


GLACIAL HISTORY AND MORPHOLOGY OF 
WEST SWEDEN (SWEDISH), 

Lund Univ. (Sweden). Geographical Inst. 

Ake Hillefors. 

Summaries of each section of text are given in En- 
glish. Medd Fran Lunds Univ Geogr Inst, Av- 
ead No 60, 1969. 319 p, 214 fig, 1 map, 410 
ref. 


Descriptors: *Glaciation, *Glaciers, 
*Geomorphology, Geology, Animal populations, 
Plant populations, Ice, Ice breakup, Till, Stratig- 
raphy, Marine geology, Deltas, Climates, Radioac- 
tive dating, Erosion, Sediment transport, Rocks. 
Identifiers: *Sweden, West Sweden glaciated area. 


A comprehensive study is compiled of the glacial 
history and morphology of the West Sweden area 
based on the author’s field work and 410 earlier 
publications. The discussion includes: (1) rocks 
and morphology; (2) the Dosebacka formations 
(inner construction and genesis); (3) ice move- 
ments in West Sweden; (4) the moraine (Forms, 
inner construction, and probable genesis); (5) the 
glaciofluvial material (morphology, inner construc- 
tion, and probable genesis); (6) studies of the 
marine limit; (7) the ice recession; and (8) the late- 
lacial climate of West Sweden. (Gabriel-USGS) 
70-00998 


CERTAIN ASPECTS OF ENGINEERING 
GEOLOGY IN PERMAFROST, 

Army Terrestrial Sciences Center, Hanover, N.H. 
For primary bibliographic entry see Field 08D. 
W70-01011 


NONLINEAR THEORY OF WIND DRIFT OF 
ICE (RUSSIAN), 

Akademiya Nauk SSSR. Institut Ckeanologii. 

D. L. Laykhtman. 

Izvestia Akad Nauk, SSSR, Fizika Atmosfery i Oke- 
ana, Vol 4, No 11, p 1220-1224, Nov 1968. 2 fig, 1 
tab, 5 ref. 


Descriptors: *Ice, *Drifting (Aquatic), *Wind 
velocity, *Mathematical models, *Mathematical 
studies, Velocity, Stress, Turbulent flow, Viscosity, 
Roughness coefficient, Roughness (Hydraulic). 
Identifiers: Ice drift (Wind-driven). 


The phenomenon of wind drift of ice was analyti- 
cally investigated using an ice-motion equation, as- 
suming certain limiting conditions. With the in- 
crease of the Rossby number for the upper surface 
of the ice, the wind coefficient is increased. If the 
_ ratio of the upper roughness to the lower roughness 
increases, the coefficient of roughness increases. 
Ice drift deviates from an isobar up to 50% in the 
direction of higher pressure, with the small devia- 
tion angles associated with the large Rossby num- 
bers. (Gabriel-USGS) 

W70-01018 


STRENGTH TEST ON NEWLY FALLEN SNOW, 
Forest Service (USDA), Salt Lake City, Utah. Alta 
Avalanche Study Center. - 

For primary bibliographic entry see Field 07B. 
W70-01221 


2D. Evaporation and Transpiration 


A NUMERIC METHOD FOR ESTIMATING IN- 
FILTRATION, REDISTRIBUTION, DRAINAGE, 
AND EVAPORATION OF WATER FROM SOIL, 
Utah State Univ., Logan; Illinois Univ., Urbana: 
and Colorado State Univ., Fort Collins. ¥ 

For primary bibliographic entry see Field 02G. 
W70-00862 


MONTES EoD FOR ESTIMATING 
NTIAL EVAP - 
TION IN NEVADA, sib epenbeeny 
Agricultural Research Service, Fresno, Calif. Soil 
and Water Conservation Research Div.; and 
Nevada Univ., Reno. Desert Research Inst. 

Jerold J. Behnke, and George B. Maxey. 

J Hydrol, Vol 8, No 4, p 418-430, Aug 1969. 13 p, 
4 fig, 3 tab, 11 ref. 


Descriptors: *Evaporation, *Nevada, Arid lands, 
Lysimeters, Estimating, Evaporation pans, Cli- 
mates, Topography, Weather, Solar radiation, 
Evapotranspiration. 

Identifiers: Thornthwaite evapotranspiration. 


Monthly potential evapotranspiration values were 
obtained for several stations throughout the State 
of Nevada using the Thornthwaite and Olivier 
equations. The Olivier equation correlated well 
with lysimeter and adjusted pan data as an estimate 
of ET. On an annual basis the Thornthwaite equa- 
tion was approximately 50% too low. A technique 
was developed to estimate wet bulb depression 
from temperature data. This made it possible to 
solve the Olivier equation using only temperature 
data as imput. Climatic conditions in Nevada were 
such that it was possible to apply the dry adiabatic 
lapse rate to a centrally located base station to ob- 
tain temperature values for other locations lacking 
climatic data. On a monthly basis, this ’modified’ 
Olivier equation correlated satisfactorily with the 
original equation for Nevada locations ranging in 
elevation from 2171 to 5136 ft and in latitude from 
36 deg to 41 deg N. (Knapp-USGS) 

W70-01004 


2E. Streamflow and Runoff 


A LABORATORY STUDY OF SURFACE RU- 
NOFF DUE TO MOVING RAINSTORMS, 

Illinois Univ., Urbana. 

For primary bibliographic entry see Field 02A. 
W70-00839 


AN ESTIMATION OF WIND EFFECTS ON 
DISPERSION IN WIDE CHANNELS, 
Hydronautics, Inc., Laurel, Md. 

Jin Wu. 

Water Resources Res, Vol 5, No 5, p 1097-1104, 
Oct 1969. 7 p, 5 fig, 1 tab, 9 ref. OWRR Proj C- 
1290. 


Descriptors: *Dispersion, *Winds, *Open channel 
flow, *Mixing, Waste dilution, Turbulence, Diffu- 
sion, Steady flow, Convection. 

Identifiers: Turbulent shear flow. 


The longitudinal dispersion coefficient in a wide 
channel is calculated under various combinations 
of streamflow and wind conditions. The effect of 
wind, which produces drift currents in the stream, 
on dispersion has hitherto been neglected. The 
results obtained, especially the difference in disper- 
sion coefficients obtained under upstream and 
downstream wind conditions, may partially explain 
the wide scatter of field data. This difference 
further indicates the importance of choosing the 
ejection site on the basis of the prevailing wind con- 
ditions and of considering environmental condi- 
tions beyond stream factors alone. (Knapp-USGS) 
W70-00842 


A MODEL FOR RAINFALL ROUTING DURING 
INITIAL ABSTRACTION, : 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Piant 


Industry. ; 
For cilaiey bibliographic entry see Field 02A. 


W70-00844 


EFFECT OF RAINFALL VARIABILITY ON 
STREAMFLOW SIMULATION, : 
Geological Survey, Menlo Park, Calif. Water 
Resources Div. 


WATER CYCLE—Field 02 
Streamflow and Runoff—Group 2E 


For primary bibliographic entry see Field 02A. 
W70-00850 


FLOOD PLAIN INFORMATION, TROUT AND 
BIJOU CREEKS, SOUTH LAKE TAHOE, 
CALIFORNIA. 

Corps of Engineers, Sacramento, Calif. 

For primary bibliographic entry see Field 04A. 
W70-00856 


CONTINUOUS HYDROGRAPH SYNTHESIS 
WITH AN API-TYPE HYDROLOGIC MODEL, 
Weather Bureau, Silver Spring, Md. 

For primary bibliographic entry see Field 02A. 
W70-00860 


A STUDY OF HOT WIRE AND HOT FILM 
ANEMOMETERS IN WATER (FRENCH), 
Centre National de la Recherche Scientifique, 
Marseille (France); and Aix-Marseille Univ. 
(France). Institut de Mecanique des Fluides. 

For primary bibliographic entry see Field 07B. 
W70-00868 


NON-LINEAR FREE 
CHANNELS (FRENCH), 
Centre National de la Recherche Scientifique, 
Chatillon-sous-Bagneux (France). Centre de Cal- 
cul Analogique. 

For primary bibliographic entry see Field 08B. 
W70-00871 


SURFACES IN OPEN 


PROPAGATION OF WAVE-FRONTS IN WIDE 
CHANNELS OF ARBITRARY CROSS-SECTION, 
Leeds Univ. (England). 

For primary bibliographic entry see Field 08B. 
W70-00872 


A WATER YIELD MODEL DERIVED FROM 
MONTHLY RUNOFF DATA, 

Office of Tributary Area Development, Knoxville, 
Tenn. 

For primary bibliographic entry see Field 03B. 
W70-00905 


NATURAL FEATURES CAUSED BY A 
CATASTROPHIC STORM IN NELSON AND 
AMHERST COOUNTIES, VIRGINIA,. 

Department of Conservation and Economic 
Development, Richmond, Va. Div. of Mineral 
Resources. ; 


Virginia Minerals, Spec Issue, Oct 1969. 19 p, 28 
fig, 1 map, 3 ref. 


Descriptors: *Storms, *Virginia, *Appalachian 
Mountain Region, *Hurricanes, *Damages, Ero- 
sion, Floods, Landslides, Disasters, Storm runoff, 
Rain. 

Identifiers: Hurricane Camille (1969). 


Torrential rains associated with hurricane Camille 
dumped up to 27 inches of water during the night 
of Aug. 19-20, 1969 on portions of Nelson, Am- 
herst, and adjoining counties, Virginia. The severe 
storm centered in the headwaters of the Tye and 
Rockfish Rivers and their tributaries. Abnormal 
amounts of rainfall have been reported from the 
Clifton Forge area in the western portion of the 
State, eastward. Considerable rain fell on the 
western slope of the Blue Ridge in the South River 
watershed. All the above mentioned streams are in 
the James River basin, and the flood damage ex- 
tended through Richmond, eastward. Massive land- 
slides of the debris-avalanche type moved soil, 
boulders, and trees to create chutes and channels 
that extend from the foot of the steep mountainous 
slopes to the mountain crests. Alluvial, rubble, and 
debris fans were formed, and extreme high water 
occurred in the lower reaches of the valleys to 
cause extensive property damage and loss of life. 
Dr. John T. Hack, U.S. Geological Survey, con- 
cluded that severe rainstorms are recurring 
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phenomena and are an important factor in the ero- 
sion and formation of the central Appalachian 
mountain landscape. (Knapp-USGS) 

W70-00992 


STORAGE YIELD: EXTENDING THE 
SEQUENT PEAK ALGORITHM TO MULTIPLE 
RESERVOIRS, 

Water Resources Engineers, Inc., Springfield, Va. 
For primary bibliographic entry see Field 06A. 
W70-01000 


EFFECT OF CHANGES OF STREAMFLOW 
REGIMEN ON RESERVOIR YIELD, 
State Univ. of New York, Syracuse. 


Resources Center. ; 
For primary bibliographic entry see Field 04A. 
W70-01001 


Water 


MEASUREMENT OF COLUMBIA’ RIVER 
FLOW TIME FROM HANFORD REACTORS TO 
ASTORIA, OREGON-SUMMER 1966, 

Oregon State Univ., Corvallis. 

Peter J. Hanson, and William O. Forster. 

Water Resources Res, Vol 5, No 5, p 1129-1131, 
Oct 1969. 3 p, | fig, 6 ref. 


Descriptors: *Streamflow, *Tracers, *Columbia 
River, *Tracking techniques, Chromium, 
Discharge (Water), Path of pollutants, Radioactive 
wastes, Waste dilution, Sampling. 

Identifiers: Chromium radioisotopes, Water-mass 
tracers. 


Chromium-51 induced in the Hanford production 
reactors was used to measure Columbia River flow 
times between the reactors and Astoria, Oregon. 
This opportunity came during the summer of 1966 
when all reactors were inoperative for the first time 
in 22 yr. Chromium-51, introduced into the river as 
chromate anion tends to remain in solution, thus 
providing a suitable water-mass tracer. The com- 
plex inverse relationship of flow time to volume 
discharge is seen in our values of 12 days flow time 
from the reactors to Astoria, Oregon, during an 
average discharge of 290,000 cfs and 19 days flow 
time at a low volume discharge of 13,000 cfs. Such 
short travel time could be critical in the event of an 
accidental release into the river of extremely 
hazardous levels of radioactivity. (Knapp-USGS) 
W70-01002 


SPATIALLY VARIED FLOW EQUATIONS, 
Illinois Univ., Urbana. 

Ven Te Chow. 

Water Resources Res, Vol 5, No 5, p 1124-1128, 
Oct 1969. 5 p, 5 ref. 


Descriptors: *Overtand flow, *Mathematical stu- 
dies, Steady flow, Unsteady flow, Discharge 
(Water), Mathematical models, Open channel 
flow, Equaticns, Hydrodynamics. 

Identifiers: Spatially varied overland flow. 


The momentum and energy principles are equally 
applicable in the derivation of spatially varied flow 
equations. By applying the energy principle and in- 
troducing a slope of given energy head, the result- 
ing spatially varied flow equation takes a different 
form of several terms containing the slope and the 
effect of added or extracted discharge from the 
equation derived by applying the momentum prin- 
ciple and using the frictional slope. The two slopes, 
however, become identical if the flow is steady. 
The spatially varied flow equation is the same for 
flow with either increasing or decreasing discharge. 
(Knapp-USGS) 

W70-01003 


FREQUENCY DISTRIBUTIONS OF STREAM 
LINK LENGTHS, 
Princeton Univ., N.J. Dept. of Statistics. 


For primary bibliographic entry see Field 02J. 
W70-01006 


THE LAKE MISSOULA FLOODS AND THE 
CHANNELED SCABLAND, ; 
Chicago Univ., Ill. Dept. of the Geophysical 


Sciences. : 
For primary bibliographic entry see Field 02J. 


W70-01012 


STOCHASTIC METHODS FOR ANALYZING 
RIVER BASIN SYSTEMS, 

Cornell Univ., Ithaca, N.Y. Dept. 
Resources Engineering. : 
For primary bibliographic entry see Field 06A. 
W70-01085 


of Water 


FREQUENCY ANALYSES QF FLOODS AND 
DROUGHTS, ae 

Irrigation and Water Supply Commission, Queen- 
sland. 

J.K.G. Ward. 

Inst Eng, Aust Civ Eng Trans, Vol CE 10, No 1, p 
7-14, Apr 1968. 8 p, 6 fig, 4 tab, 25 ref, disc. 


Descriptors: Reservoirs, Reservoir storage, Stream- 
flow, Foreign design practices, Streamflow 
forecasting, *Flood forecasting, Flood peaks, Peak 
discharge, Flood hydrographs, *Floods, *Droughts, 
Statistical analysis, Probability, Drainage basins, 
River flow, Hydrology, Bibliographies. 

Identifiers: *Flood frequency, Flood hydrology, 
*Drought frequency curves, Australia. 


Probability analysis of floods and droughts is of un- 
certain usefulness because of the unpredictability 
of sample errors and scarcity of field data. How- 
ever, probability studies provide a valuable addi- 
tion to hydrologic assessments and should be used 
whenever possible. A method is presented for 
statistical analysis of floods and droughts for rivers 
having reasonably long streamflow records. Results 
of these analyses can be applied to ungaged streams 
for flood frequency predictions. Flood probability 
predictions on ungaged catchment areas must be 
used with extreme caution because parameters 
identifying the similarity of catchment areas are 
difficult if not impossible to define. If used with 
caution, the method can provide valuable results 
and allow preliminary hydrologic estimates for 
feasibility studies of proposed dams. Drought 
analyses give additional data for storage behavior, 
assessing desirability of constructing a reservoir, is- 
suing stream pumping licenses, and indicating low 
flow periods for construction purposes. (USBR) 
W70-01120 


INCREASES IN MAXIMUM STREAM TEM- 
PERATURES AFTER SLASH BURNING IN A 
SMALL EXPERIMENTAL WATERSHED, 

Forest Service (USDA), Portland, Oreg. Pacific 
Northwest Forest and Range Experiment Station. 
For primary bibliographic entry see Field 07C. 
W70-01220 


2F. Groundwater 


GROUNDWATER MOVEMENT TOWARD AR- 
TIFICIAL CUTS, 

North Carolina State Univ., Raleigh. 

Abdel-Aziz I. Kashef. 

Water Resources Res, Vol 5, No 5, p 1032-1040, 
Oct 1969. 9 p, 3 fig, 2 tab, 11 ref. 


Descriptors: *Groundwater movement, *Saturated 
flow, *Steady flow, *Excavation, Drainage, Water 
table, Water levels, Aquifers, Hydraulic conduc- 
tivity, Aquicludes, Seepage, Inflow. 
Identifiers: Drainage to excavations. 


Artificial cuts, such as open channels and highway 
cuts, produce an imbalance in the original ground- 
water system. The developed drawdowns due to 
these cuts under the condition of saturated steady 
flow are studied theoretically by analyzing the 
seepage through trapezoidal sections of earth en- 
tailing the complexity of the free surface. The 
procedure is then extended to actual cases of ex- 


4 


tensive aquifers where such cuts exist. The 
proposed method is compared with some of the 
available rigorous mathematical solutions, such as 
those given by Falkovich, Mikhailov, Meletchenko, 
Pavlovsky, and Polubarinova-Kochina. The 
proposed method is simpler in its application and 
also gives a complete solution for the free surface, 
the discharge face, the rate of flow, and the 
hydropotential distribution within the affected re- 
gion, whereas the rigorous methods are planned es- 
sentially for the solution of the free surface only. 
(Knapp-USGS) 

W70-00858 


DETERMINING AQUIFER CHARACTERISTICS 
BY THE TIDAL METHOD, 

Department of Energy, Mines and Resources, Ot- 
tawa (Ontario). Inland Waters Branch. 

P. A. Carr, and G. S. Van Der Kamp. 

Water Resources Res, Vol 5, p 1023-1031, Oct 
1969. 9 p, 2 fig, 3 tab, 7 ref. 


Descriptors: *Transmissivity, *Permeability, 
*Aquifers, *Tidal effects, Aquicludes, Water 
storage, Hydraulic conductivity, Artesian wells, 
Water level fluctuations, Hydrogeology. 

Identifiers: Aquifer testing, Tidal efficiency, Prince 
Edward Island (Canada). 


If groundwater levels of a confined aquifer fluctu- 
ate with sea tides, individual values of hydraulic 
conductivity and specific storage can then be deter- 
mined. Apparent tidal efficiency and time lag are 
first calculated from the water level data recorded 
at an observational device situated inland from the 
sea, taking into account the response charac- 
teristics of the observational device. The true tidal 
efficiency of the aquifer at the seacoast is then 
determined from the apparent tidal efficiency and 
used to obtain the specific storage. This and the 
tidal time lag are utilized to calculate the hydraulic 
conductivity. The method was tested in Prince Ed- 
ward Island, Canada, and yielded results compati- 
ble with pump test data. This is a simple and inex- 
pensive way to test a confined aquifer in the coastal 
environment. (Knapp-USGS) 

W70-00859 


MOVEMENT OF DDT AND NITRATES DUR- 
ING GROUND-WATER RECHARGE, 

Robert S. Kerr Water Research Center, Ada, Okla. 
For primary bibliographic entry see Field 05B. 
W70-00861 


ON THE HYDROGEOLOGY OF THE CENTRAL 
AND NORTHWESTERN PART OF THE 
DNIEPER-DONETS ARTESIAN BASIN 
(UKRAINIAN), 

Kharkov State Univ., (USSR). 

For primary bibliographic entry see Field 02K. 
W70-00866 


A SCHEME OF GEOTHERMAL WATERS OF 
CENTRAL ASIA (RUSSIAN), 

Sredneaziatskii Nauchno-Issledovatelskii Institut 
Geologii i Mineralnogo Syria, Tashkent (USSR). 

B. A. Beder. 

Me’ruzeler Doklady, Akad Nauk Azerbaidzh, SSR, 
Vol 25, p 34-38, 1969. | fig. 


Descriptors: *Groundwater, *Aquifers, *Thermal 
water, Heat flow, Mineral water, Industrial water, 
Water temperature, Altitude, Reservoir storage, 
Artesian wells, Geology, Boreholes, Water yield, 
Mapping. 

Identifiers: *USSR, *Central Asia. 


A detailed map shows the distribution of 30 arte- 
sian and other basins in Central Asia using data 
compiled in earlier geological and geophysical stu- 
dies and published deep borehole data. Central 
Asia may be considered one of the USSR’s richest 


usagi in hydrothermal resources. (Gabriel- 
W70-00869 


at i a 


ROLE OF PROGNOSIS OF GROUNDWATER 
STATE IN PROJECTION OF DAMS (POLISH), 
For primary bibliographic entry see Field 08 A. 
W70-00874 


THE WATER-TABLE AQUIFER IN THE EAST- 
ERN COASTAL AREA OF BELGIUM, 
Rijksuniversitair Centrum te Antwerpen (Belgi- 
um); and Ghent Rijksuniversiteit (Belgium). 

W. De Breuck, and G. De Moor. 

Bull Int Ass Sci Hydrol, Vol 14, No 3, p 137-155, 
Sept 1969. 19 p, 14 fig, 2 tab, 22 ref. 


Descriptors: *Aquifers, *Coastal plains, *Explora- 
tion, *Electrical studies, Surveys, Water quality, 
Conductivity, Resistivity, Water resources develop- 
ment, Water levels, Water chemistry. 

Identifiers: *Belgium, Groundwater prospecting. 


A resistivity survey using the Wenner arrangement 
has been conducted in the water-table aquifer in 
the eastern part of the Coastal Area of Belgium. 
Bore holes have been drilled to test the geoelectri- 
cal data and also to collect water samples. The 
chemical characteristics and the distribution of dif- 
ferent water types explain the hydrochemistry of 
the water-table aquifer. The fresh-brackish-water 
boundary as determined by the resistivity survey 
has been expressed in terms of total dissolved- 
solids content. (Knapp-USGS) 

W70-00986 


RECORDS OF SELECTED WELLS AND 
SPRINGS IN THE RULISON PROJECT AREA, 
GARFIELD AND MESA COUNTIES, 
COLORADO, 

Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 07C. 
W70-00987 


GROUNDWATER IN SANTA BARBARA COUN- 
TY, CALIFORNIA, SPRING 1967 TO SPRING 
1968 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 07C. 
W70-00989 


ON A SOIL AND GROUND WATER _IN- 
VESTIGATION WITH THE SHALLOW 
REFRACTION METHOD AT MOIRANA, 
Terratest A.B., Bromma (Sweden); and Swedish 
Geotechnical Inst., Stockholm. 

For primary bibliographic entry see Field 07B. 
W70-00995 


AN INEXPENSIVE SHALLOW WATER TABLE 
PROBE, ; ‘ 
Agricultural Research Service, Tucson, Ariz. 
’ Southwest Watershed Research Center. 

For primary bibliographic entry see Field 07B. 
W70-00996 


WATER-RETENTION CHARACTERISTICS OF 
COARSE ROCK PARTICLES, 

Khartoum Univ. (Sudan). Dept. of Geology; and 
Missouri Univ., Columbia. Dept. of Geology. 

For primary bibliographic entry see Field 02G. 

- W70-00997 


LAND SUBSIDENCE DUE TO GROUND- 
WATER WITHDRAWAL, TULARE-WASCO 
AREA, CALIFORNIA, — 

Geological Survey, pallid D.C. 

B. E. Lofgren, and R. L. Kiausing. 

Geol Surv Prof Pap 437-B, p BI-B101, 1969. 101 


p, 69 fig, 15 tab, 54 ref. 


Descriptors: *Subsidence, *Compaction, *Water 
level fluctuations, *Withdrawal, *Californis. 
Groundwater, Water yield, Water wells, Geology, 
Hydrogeology, Instrumentation, Surveys. 
Identifiers: Tulare- Wasco area (Calif). 


Intensive pumping of groundwater has caused more 
than 800 sq mi of irrigable land to subside in the 
Tulare-Wasco area, San Joaquin Valley, Calif. Lo- 
cally, groundwater levels declined as much as 200 
ft between 1905 and 1964, and the maximum sub- 
sidence was about 12 ft by 1964. Subsidence was 
due to the compaction of the water-yielding 
deposits as the intergranular effective stresses in- 
creased. The magnitude and rate of subsidence are 
directly related to (1) the change in effective stress 
within the various compacting beds that results 
from water-level changes and (2) the thickness and 
compressibility of the compacting deposits. The 
compressibility of the deposits can be approxi- 
mated either by testing selected cored samples in 
the laboratory or by measuring in the field the com- 
paction that results from a given change in effective 
stress in a subsiding area. The annual rate of sub- 
sidence varies greatly in direct response to seasonal 
pumping. This rate varied from an average of about 
136,000 acre-ft per year from 1948 to 1954, to 
45,000 acre-ft per year from 1957 to. 1959, and to 
173,000 acre-ft per year from 1959 to 1962. Dur- 
ing the 13 years from 1950 to 1962, the volume of 
subsidence (1.40 million acre-ft) was roughly 10% 
of the total groundwater pumpage (13.5 million 
acre-ft). (Knapp-USGS) 

W70-01013 


ON THE PRESENT OPTIMUM VARIANT IN 
HYDROGEOLOGICAL EXPLORATION (GER- 
MAN), 

Central Geological Inst., Berlin (East Germany). 
For primary bibliographic entry see Field 07C. 
W70-01022 


TIME VARIANT GROUND WATER FLOW BY 
RESISTANCE NETWORK ANALOGUES, 
Birmingham Univ. (England). Dept. of Civil En- 
gineering. 

Robin Herbert. 

J Hydrol, Vol 6, No 3, p 237-264, 1968. 28 p, 17 
fig, 2 tab, 12 ref. 


Descriptors: *Groundwater movement, *Model 
studies, *Analytical techniques, Water table, 
Analog models, Steady flow, Storage capacity, 
Permeability, Dewatering, Drawdown, Hydrologic 
properties, Flow nets. 

Identifiers: *Unconfined flow, Network analogs, 
Time variant flow, Inertia forces. 


A technique is presented for studying time variant 
unconfined groundwater flow using resistance net- 
work analogs. Development of the technique is 
described first and then it is tested against three 
analytical solutions to aquifer systems of two 
dimensional, radial, and three dimensional forms. 
Testing shows the technique to be accurate and it 
can be extended to represent any geometric flow 
net. The method can be used to study three dimen- 
sional groundwater flow such as determination of 
the principles on which to design multi-well de- 
watering systems. Water-table movement and 
steady state conditions are shown graphically. 
Demonstration problems and a comparison of 
water-table profiles are also graphed. (Lang- 
USGS) 

W70-01039 


GENERAL SYSTEMS APPROACH’ TO 
GROUND-WATER PROBLEMS, 

Arizona, Tucson. 

Lucien Duckstein, and Chester C. Kisiel. 

Proc Ser No 5, Proc Nat Symp Analysis Water- 
resour Syst, p 100-115, July 1968. 16 p, 60 ref. 


Descriptors: *Groundwater, Reviews, Bibliogra- 
phies, *Systems analysis, Input-output analysis, Op- 
timum development plans, Aquifers, Mathematical 
analysis, *Mathematical models, Economics, 
Dynamic programming, Ecology, Groundwater 
mining, Numerical analysis, © Groundwater 
recharge, Operations research, Economic justifica- 
tion. 


WATER CYCLE—Field 02 
Water in Soils—Group 2G 


Identifiers: Systems engineering, Problem solving, 
Hydrologic models, Black box analysis, Well yield, 
*Groundwater management. 


A summary of the state of the art in ground-water 
systems analysis is presented. Scope of the paper is 
a combination of concepts from general systems 
theory, operations research, human _ factors 
(economics and social sciences), engineering 
mathematics, probability and statistics, numerical 
analysis, and computer sciences woven onto a 
fabric of classical and modern hydrology. Future 
strategies for management of the ground-water 
system must be mixed. Proposed management 
models require extensive evaluation in a real-world 
context. Orderly control of withdrawals will be 
needed to avoid local depletion. Contamination 
resulting from encroachment of water from the sea 
or from portions of an aquifer containing saline 
water must be prevented as well as contamination 
by indiscriminate deep disposal of waste waters. 
Ecology as the science of interrelationships must be 
considered. Economic consequences of ecological 
factors should be treated as a social cost. Modern 
developments in systems analysis can sharpen 
professional judgment and decisions in managing 
ground-water systems. The formalism and classifi- 
cation outlined are suggested as a complement to 
the intuitive judgment of professionals having ex- 


tensive experience in ground-water systems. 
(USBR) 

W70-01123 

SUBSURFACE FLOW REGIMES OF A 


HYDROLOGIC WATERSHED MODEL, 
Department of Agriculture, Beltsville, Md. 

C. A. Onstad, and D. G. Jamieson. 

Second Seepage Symposium, Proceedings, 
Phoenix, Arizona, Mar 25-27, 1968. Agricultural 
Research Service, Washington, DC, ARS 41-147, 
1969. 10 p, 9 fig, 11 ref. 


Descriptors: *Subsurface flow, ‘*Base flow, 
*Storage coefficient, *Reservoir storage, 
Watersheds (Basins), Return flow, Hydrology, 
Groundwater, Groundwater flow, Hydrographs, 
Groundwater movement, Rainfall-runoff relation- 
ships, Seepage, Simulation, Rainfall, Parametric 
hydrology, Overland flow, Runoff, Infiltration, 
Outflows. 

Identifiers: *Hydrologic models, *Runoff hydro- 
graphs. 


Historically, separation of baseflow from the total 
hydrograph was arbitrarily performed under vari- 
ous concepts. All traditional methods of baseflow 
separation terminate at a nebulous point on the 
hydrographic recession limb where the flow is as- 
sumed to be baseflow. In addition, the assumption 
is made that the peak baseflow is somehow con- 
nected to an identifiable point on the surface runoff 
hydrograph. The former assumption is subjective; 
the latter is usually unrealistic. in contrast, the 
model presented attempts to simulate objectively 
various subsurface flow regimes. Despite the neces- 
sity of inferring the inputs to the various flow 
regimes, the model is realistic, using only the mea- 
sured response of each flow regime. The purpose of 
the model is to separate baseflow from the total 
hydrograph and to simulate and later synthesize the 
land phase of the hydrologic system. The model 
possesses thresholds that make the system non- 
linear, but linear reservoir theory is applicable 
above the thresholds. Few parameters must be 
derived by iteration since the majority are inserted 
as measurable quantities. The system is flexible-- 
reservoirs can be added, subtracted, or combined, 
depending upon the response of the particular 
watershed. (USBR) 

W70-01237 


2G. Water in Soils 


STEADY FLOW OF WATER THROUGH A 
TWO-LAYER SOIL, 
Iowa State Univ., Ames. 


Field O2—WATER CYCLE 
Group 2G—Water in Soils 


Sam-Arngq Srinilta, D. R. Nielsen, and Don 
Kirkham. 

Water Resources Res, Vol 5, No 5, p 1053-1063, 
Oct 1969. 11 p, 17 fig, 1 tab, 14 ref. 


Descriptors: *Soil water movement, *Anisotropy, 
*Steady flow, Darcy’s law, Hydraulic conductivity, 
Pore pressure, Sorption, Particle size, Clays, Un- 
saturated flow, Hysteresis. 

Identifiers: Layered soils. 


A laboratory study of water moving steadily 
through an isothermal two-layer soil was analyzed 
by using Darcy’s equation for unsaturated flow. 
Factors considered were thickness and kinds of 
topsoil, depth of surface water ponding, magnitude 
of outflow water pressure, and soil water history of 
the profile. Soil water pressure distributions were 
measured at 5-cm depth intervals along the vertical 
columns. The unsaturated hydraulic conductivity 
was measured for sorption and desorption for each 
of four soils used as topsoil and subsoil in the two- 
layer columns. Values of hydraulic conductivity as 
a function of soil water pressure were used to pre- 
dict the measured soil water pressure distributions 
and steady state fluxes. The agreement between 
predicted and measured profiles is exceptionally 
close. The necessity of distinguishing between sorp- 
tion and desorption, of obtaining a uniform soil 
bulk density distribution within each soil layer, and 
of ascertaining the hydraulic conductivity as a 
function of soil water pressure is discussed in rela- 
tion to the predicted soil water pressure distribu- 
tion and flux values. (Knapp-USGS) 

W70-00840 


HYDROSTATICS AND HYDRODYNAMICS IN 
SWELLING SOILS, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Plant 
Industry. 

J.R. Philip. 

Water Resources Res, Vol 5, No 5, p 1070-1077, 
Oct 1969.8 p, | fig, 42 ref, append. 


Descriptors: *Soil water movement, *Expansive 
soils, *Expansive clays, Darcy’s law, Hydraulic 
conductivity, Hydrodynamics, Consolidation, Un- 
steady flow, Steady flow, Unsaturated flow, Infiltra- 
tion, Diffusion. 

Identifiers: Soil’ water hydrodynamics, Moisture 
gradients. 


The generalization to swelling soils of the mathe- 
matical theory of water movement in unsaturated 
soils involves the following extensions to the classic 
analysis: (1) recognition that Darcy’s law applies 
relative to the soil particles, (2) inclusion of the 
void ratio function in the characterization of the 
soil, and (3) reconsideration of hydrostatics in 
swelling media. For swelling soils the total potential 
includes an additiorial component, the overburden 
potential, evaluation of which leads to the condi- 
tion for equilibrium in the vertical, which is a first 
order linear differential equation with singular 
coefficients. Three types of equilibrium profile fol- 
low: hydric profiles with moisture gradient less than 
0, pycnotatic profiles with gradients of 0, and xeric 
profiles with gradients greater than 0. Other 
phenomena in swelling soils treated include steady 
vertical flows and unsteady horizontal and vertical 
flows. Classic concepts of groundwater hydrology, 
tacitly based on the behavior of nonswelling media, 
fail completely for swelling soils. The approach also 
provides a theory of consolidation which includes 
the influences of (1) soil particle movement, (2) 
unsaturation, and (3) self-weight. (Knapp-USGS) 
W70-00841 


A NUMERIC METHOD FOR ESTIMATING IN- 
FILTRATION, REDISTRIBUTION, DRAINAGE, 
AND EVAPORATION OF WATER FROM SOIL, 
Utah State Univ., Logan; Illinois Univ., Urbana; 
and Colorado State Univ., Fort Collins. 

R. J. Hanks, A. Klute, and E. Bresler. 

Water Resources Res, Vol 5, No 5, p 1064-1069, 
Oct 1969. 6 p, 7 fig, 4 ref. 


Descriptors: *Soil water movement, *Infiltration, 
*Percolation, *Drainage, *Evaporation, Hystere- 
sis, Unsaturated flow, Numerical analysis, Digital 
computers, Profiles, Hydraulic conductivity. 
Identifiers: Soil water redistribution. 


A general numeric method is described for estimat- 
ing one-dimensional infiltration, redistribution, 
evaporation, and drainage of water from soil. The 
type of flow is determined by the water flux at the 
surface of soil or the bottom boundary. The 
method provides for hysteresis in the water content 
- pressure head relation. Comparison with mea- 
surement made on soil columns for infiltration, 
redistribution, and evaporation were made. Good 
agreement was obtained between measured and 
computed values. (Knapp-USGS ) 

W70-00862 


SOIL MOVEMENT ON IRREGULAR SLOPES, 
Agricultural Research Service, Morris, Minn. Soil 
and Water Conservation Research Div. 

For primary bibliographic entry see Field 02J. 
W70-00864 


TEMPORAL, HORIZONTAL AND VERTICAL 
VARIABILITY OF WATER CHEMISTRY IN 
UNSATURATED ZONE OF FINE-GRAINED 
SOILS. 

Idaho Univ., Moscow. Water Resources Research 
Inst. 

For primary bibliographic entry see Field O5B. 
W70-00911 


WATER-RETENTION CHARACTERISTICS OF 
COARSE ROCK PARTICLES, 

Khartoum Univ. (Sudan). Dept. of Geology; and 
Missouri Univ., Columbia. Dept. of Geology. 

Ismail M. El Boushi, and Stanley N. Davis. 

J Hydrol, Vol 8, No 4, p 431-441, Aug 1969. 11 p, 
7 fig, 1 tab, 4 ref. 


Descriptors: *Water storage, *Infiltration, 
*Recharge, *Gravels, *Specific retention, Percola- 
tion, Unsaturated flow, Rainfall-runoff relation- 
ships, Surface-groundwater relationships, Wetting, 
Wettability, Surfaces, Saturation. 

Identifiers: Rock rubble. 


Water is retained on large particles of non-porous 
rock as a film of water about 0.1 mm thick on rock 
surfaces, as 0.006 to 0.180 ml droplets held at con- 
tact points between adjacent particles, and as small 
puddles of water on the upper surfaces of the rock. 
Water retained at contact points accounts for most 
of the water stored within aggregates of particles 
with diameters smaller than 30 mm. Whereas with 
diameters larger than 100 mm, water retained on 
the rock surfaces, particularly water puddled on 
top of the rock, accounts for most of the water. In- 
filtrating water will not wet all the rock surfaces. 
More than 50% of the surfaces may be dry at depth. 
The total amount of rainfall needed to initiate 
groundwater recharge in many areas having coarse 
rock particles at the surface is probably less than 
1.0 cm. (Knapp-USGS) 

W70-00997 


2H. Lakes 


TOTAL ALBEDO OF GREAT LAKES ICE, 
United States Lake Survey, Detroit, Mich. 

For primary bibliographic entry see Field 02C. 
W70-00851 


WATER TEMPERATURE DURING THE MELT- 
ING OF LAKE ICE, 

National Research Council of Canada, Ottawa 
(Ontario). 

G. P. Williams. 

Water Resources Res, Vol 5, No 5, p 1134-1138, 
Oct 1969. 5 p, 4 fig, 2 tab, 8 ref. 
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Descriptors: *Water temperature, *Lake ice, 
*Melting, Climates, Albedo, Solar radiation, Ener- 
gy budget. : 2 

Identifiers: *Canada, Ontario, White Lake, Ice 
thickness. 


Water temperature and ice thickness were mea- 
sured during the ice melt period at Bennett Bay, 
White Lake, Ontario. Water temperatures were as 
high as 7.5 deg C under the melting ice cover. The 
heat needed to warm the water under the ice and to 
melt ice at the ice-water interface was calculated 
for different periods and compared with the heat 
available from solar radiation that penetrated the 
ice cover. It was concluded from these calculations 
that solar radiation penetrating the ice caused the 
relatively high water temperatures observed under 
the melting ice. (Knapp-USGS) 

W70-00852 


NEW THERMAL INVESTIGATION OF LAKES 
TRAUHSEE AND FUSCHLSEE (IN GERMAN), 
O. Eckel. 

Verh Internat Verein, Limnol, XIV, Stuttgart, p 70- 
78, July 1961. 


Descriptors: *Lakes, *Thermal properties, 
*Stratification, Epilimnion, Hypolimnion, Ther- 
mocline, Temperature, Wind velocity, Meteorolog- 
ical data. 


Investigations of thermal changes in various depths 
of two lakes in Austria proved the dependence of 
water temperature fluctuation in all layers on 
meteorological conditions. It was stated that the 
mutual dependence between the motion of water, 
wind, and temperature distribution exists. It was 
also stated that the water in deeper layers is always 
in motion even if the water surface of a lake is 
quiescent. The investigated temperature fluctua- 
tions were either periodical or non-periodical. The 
former had 24-hour periods and the latter were 
caused by wind effects. Periodical wind formation 
caused an occurrence of free currents in both 
lakes. The total movement of water particles in all 
layers of a lake were found to be the vector summa- 
tion of wind effects and inert waves. The influence 
of warm storm air on temperature change was most 
remarkable in the deeper layers (differences up to 
2C ina SO m deep layer in comparison with 0.3C in 
the surface layer). (Novotny-Vanderbilt) 
W70-00886 


A STOCHASTIC APPROACH TO THE 
DEVELOPMENT OF A REGULATION PLAN 
FOR THE GREAT LAKES, 

Department of Energy, Mines and Resources, Ot- 
tawa (Ontario). Inland Waters Branch; and McGill 
Univ., Montreal (Quebec). 

R. H. Clark, and G. S. Cavadias. 

Proc, Int Hydrol Symp, Vol 1, Colo State Univ, p 
430-442, Sept 1967. 13 p, 8 fig, 4 tab, 4 ref. 


Descriptors: *Stochastic processes, *Great Lakes, 
*Simulation analysis, *Optimization, *Water 
resources development, Navigation, Hydroelectric 
pores Operating costs, Water control, Water 
evels, Synthetic hydrology. 

Identifiers: Multivariate model. 


A progress report was given on research results of a 
joint United States-Canadian regulation study for 
the Great Lakes. The objective of the study was to 
establish a regimen of lake levels and outflows 
which would maximize the benefits and minimize 
the detriments equitably among all interests. 
Navigation was best served by high lake levels, 
hydro-power generation by maintenance of 
minimum flows as large as feasible, while shore 
property interests benefited most by reductions in 
the extremes of both high and low lake levels. Com- 
puter simulation techniques weré used both for 
generating and testing artificial flow sequences and 
for determining the consequences of various 
Operating plans. The multivariate model proposed 
by Fiering was used in the simulation and the 
sequences generated were subjected to several tests 


in order to verify whether properties of the 
recorded supplies were conserved. The regulation 
plan was considered as a sequence of decisions 
under uncertainty with the testing record generated 
by a stochastic process. (Thiuri-Cornell) 
W70-00902 


A LIMNOLOGICAL COMPARISON OF TWO 
SMALL IDAHO RESERVOIRS, 

Idaho Univ., Moscow. Dept. of Biological Sciences. 
Gary W. Miller, and Fred W. Rabe. 

Hydrobiologia, Vol 33, No 3-4, p 523-544, July 22, 
1969. 22 p, 12 fig, 4 tab, 38 ref. 


Descriptors: *Limnology, *Idaho, *Reservoirs, 
Sampling, Physicochemical properties, Zooplank- 
ton, Nannoplankton, Productivity, Mapping, 
Analytical techniques, Water level fluctuations, 
Water temperature, Heat budget, Organic matter, 
Hydrogen, Carbon dioxide, Seasonal. 

Identifiers: Reservoir limnology. 


Physicochemical characteristics of the water, 
zooplankton, and nannoplankton concentrations of 
two Idaho reservoirs were investigated by using 
chemical analysis, electronic thermometers, a 
secchi disk, and C-14 isotope methods. No well- 
defined thermocline can be identified in Deep 
Creek or Crowthers Reservoir. Annual heat budget 
is estimated to be about 15,000 cal/sq cm for both 
reservoirs, with low dissolved oxygen concentra- 
tions on the bottom during the summer months. 
Both reservoirs are alkaline with pH ranging from 
7.5 to 8.9. The mean summer primary production 
rates of nannoplankton were 9.9 mg cu m/hr and 
6.7 mg cu m/hr for the Crowthers and for the Deep 
Creek Reservoirs, respectively. The biomass of 
detrital heterotrophs was highest in the Crowthers 
Reservoir. (Gabriel-USGS) 

W70-01005 


DIAGENETIC CHANGES IN INTERSTITIAL 
WATERS OF HOLOCENE LAKE CONSTANCE 
SEDIMENTS, 

Heidelberg Univ. (West Germany). Sediment Lab. 
German Muller. 

Nature, Vol 224, p 258-259, Oct 1969. 2 p, 2 fig, 5 
ref. 


Descriptors: *Water chemistry, *Diagenesis, 
*Lakes, Sedimentation, Fresh water, Chemical 
reactions, Mineralogy, Clays, Organic matter, 
Biodegradation, Sedimentation rates. 

Identifiers: *Lake Constance, *Switzerland. 


Water samples from cones taken from the bottom 
of Lake Constance, Switzerland were analyzed. In 
the fresh water sediments of the lake the pore water 
is changed considerably after entrapment so that it 
is no longer similar to the lake water. The sulfate 
content is entirely removed, chlorine is depleted, 
and Na, K, Mg, silica, nitrogen, phosphorus, and 
bicarbonate are considerably increased by reac- 
tions between water and minerals and by organic 
decay. (Knapp-USGS) 

W70-01009 


STRONTIUM-90 CONCENTRATION FACTORS 
OF LAKE PLANKTON, MACROPHYTES, AND 


SUBSTRATES . ; 
Akademiya Nauk URSR. Inst. of Biology of the 


Southern Seas. . 
For primary bibliographic entry see Field OSC. 
W70-01010 


SEASONAL CHARACTERISTICS OF TWO 
SALINE LAKES IN WASHINGTON, 

Washington Univ., Seattle. Dept. of Zoology. 

G.C. Anderson. 

Limnology and Oceanography, Vol 3, p 51-68, 
1958. 6 fig, 4 tab, 21 ref. 


Descriptors: *Saline lakes, | *Washington, 
Seasonal. *Limnology, *Arid lands, Phytoplank- 
ton, Distribution, Sampling, Temperature, Oxygen, 


Hydrogen ion concentration, Alkalinity, 
Phosphates, Chlorophyll, Shallow water, Nutrients, 
Diatoms, Depth, Biota, Meromixis, Zooplankton, 
Calcium, Magnesium, Sodium, Potassium, Car- 
bonates, Sulfates, Bicarbonates, Chlorides, 
Nitrates, Outlets, Evaporation, Runoff, Hydrogen 
sulfide, Stratification, Diatoms, Spores, Rotifers, 
Cyanophyta, Chrysophyta, Chlorophyta. 
Identifiers: Morphometric conditions, 
parency, Lake Lenore (Wash), Amphora, 
Chaetoceros elmorei, Soap Lake (Wash), 
Monimolimnion, Dictichlis stricta, Mixolimnion, 
Scirpus nevadensis, Juncus bufonius, Asterionella 
formosa, Cyclotella, Eunotia, Fragilaria crotonen- 
sis, Melosira distans, Navicula, Nitzschia, Tabel- 
laria flocculosa, Gloeocystis, Oscillatoria, Spirulina 
major, Ceratoneis, Cladocera, Lake volume. 


Trans- 


Limnology of two saline lakes in Washington was 
studied in relation to physical and chemical condi- 
tions influencing growth and distribution of 
phytoplankton. The lakes were sampled at frequent 
intervals for more than a year, between 1950 and 
1951. Morphometric conditions were determined, 
and routine sampling included measurements of 
temperature, transparency, oxygen, pH, alkalinity, 
phosphate, chlorophyll, and quantitative samples 
of phytoplankton. Lake Lenore, the less saline of 
the two (total dissolved solids, 14 grams/liter), is 
shallow and was unstratified during the investiga- 
tion. Dissolved nutrients were high and varied er- 
ratically during summer. The taxonomically simple 
phytoplankton population is comprised mainly of 
two species of diatoms--Amphora sp, which forms 
the spring bloom, and Chaetoceros elmorei, which 
constitutes the late summer bloom. Soap Lake is 
relatively deep, meromictic, and saline (total dis- 
solved solids, 35 grams/liter). Temperature condi- 
tions are dichothermic, and nutrient content high, 
especially in the monimolimnion. A winter max- 
imum and summer minimum in the phytoplankton 
population was observed and a change in the biota 
during dilution of the lake in recent years is 
described. There are indications that phytoplank- 
ton is grazed by zooplankton in both lakes. (Jones- 
Wisconsin) 

W70-01076 


SOME LIMNOLOGICAL FEATURES OF A 
SHALLOW SALINE MEROMICTIC LAKE, 
Washington Univ., Seattle. Dept. of Zoology. 

G. C. Anderson. 

Limnology and Oceanography, Vol 3, p 259-270, 
1958. 6 fig, 4 tab, 16 ref. 


Descriptors: *Limnology, *Arid lands, *Saline 
lakes, *Meromixis, *Shallowwater, Washington, 
Magnesium compounds, Temperature, Chara, 
Cyanophyta, Sulfur bacteria, Zooplankton, Gyp- 
sum, Hydrogen ion concentration, Oxygen, Dis- 
solved solids, Light penetration, Depth, Volume, 
Runoff, Seasonal, Hydrogen sulfide, Solar radia- 
tion, Evaporation, Heating, Light intensity, 
Chlorides, Bicarbonates, Sodium,  Rotifers, 
Copepods, Aerobic conditions, Thermal stratifica- 
tion, Lake morphology. 

Identifiers: Kruger Mountain (Wash), Hot Lake 
(Wash), Oroville (Wash), Distichlis spicata, Ar- 
temia salina, Transparency, Morphometry, Lake 
area, Monimolimnion, Vertical, Mixolimnion, 
Chemocline, Chlorobium, Salt gradient, Bottom 
waters, Heat gain, Heat loss, Mineral analyses, 
Plectonema nostocorum, Oscillatoria _chlorina, 
Anacystis thermalis, Gomphosphaeria aponina, 
Brachionus angularis, Keratella quadrata, Os- 
tracod, Branchinecta, Epsom salt. 


Seasonal variations of some physical, chemical, and 
biological features were studied from December 
1954 to October 1956 in Hot Lake, a shallow saline 
body of water occupying a former epsom salt ex- 
cavation in north central Washington. Since it has 
neither an inlet nor outlet, evaporation is impor- 
tant. The lake is meromictic, and, during the period 
of study, had an average salt gradient of approxi- 
mately 100 grams per liter (g/l) at the surface to 
400 g/l at the bottom, the major salt being magnesi- 
um sulfate. The mixolimnion was thin enough that 
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WATER CYCLE—Field 02 
Water in Plants—Group 21 


the monimolimnion was heated directly by the sun, 
with resulting temperatures in excess of 50 deg C 
recorded in the monimolimnion during summer. 
The mixolimnion was transparent; the monimolim- 
nion, opaque. Much of this heat was retained dur- 
ing the winter. The calculated value of heat gain in 
the monimolimnion agreed well with observed 
values. The flora consisted mainly of Chara, a bot- 
tom mat of blue-green algae, and a dense popula- 
tion of green sulfur bacteria in the upper part of the 
monimolimnion. Artemia salina was the dominant 
zooplankter, and some features of its life history, as 
affected by the unusual thermal properties of the 
lake, are described. (Jones-Wisconsin ) 

W70-01077 


ABOUT THE QUESTION OF VERTICAL MIX- 
ING OF WASTE WATERS IN CLOSED RESER- 
VOIRS (In Russian), 

For primary bibliographic entry see Field 05B. 
W70-01078 


LIMNOLOGICAL EFFECTS OF ORGANIC EX- 
TRACTS OF LITTER IN A SOUTHWESTERN 
IMPOUNDMENT, 

Arizona Univ., Tucson; and Arizona Cooperative 
Fishery Unit, Tucson. 

William J. McConnell. 

Limnology and Oceanography, Vol 13, No 2, p 
343-349, Apr 1968. | fig, 4 tab, 16 ref. 


Descriptors: *Limnology, *Organic matter, *Im- 
poundments, *Arizona, Biomass, Carbohydrate, 
Epilimnion, Hypolimnion, Watershed, Ecology, 
Lakes, Secondary productivity, Pass, Food chains, 
Microorganisms, Snails, Zooplankton, Fish, Har- 
vesting. 

Identifiers: Phenolics, Xenopus laevis, Micropterus 
salmoides, Litter (Forest), Pena Blanca Lake 
(Ariz), Quercus emoryi, Quercus oblongifolia, 
Ecological efficiencies, Production (Fish), Harvest 
(Fish). 


Torrential rains in July, following dry winters and 
springs, cause considerable quantities of litter from 
the watershed to be deposited into impoundments 
in southeastern Arizona, with subsequent limnolog- 
ical consequences. Author describes limnological 
effects of oak litter extracts, the dominant ever- 
green, in Pena Blanca Lake which received 750 
grams/square meter of litter during summer of 
1959. Cold-water extracts of oak litter reveal that 
carbohydrates and phenolics were the major solu- 
ble compounds. Glucose was the predominant su- 
gar. Presence of an unidentified compound was 
suggested as postulated to be an organic acid. 
Growth rates of larval Xenopus laevis were signifi- 
cantly increased by addition of oak leaves to the 
environment. Estimated production during 1959 of 
trophically similar animals attributed to litter im- 
port was 2.35 grams biomass/square meter. 
(Daniel-Wisconsin) 

W70-01080 


21. Water in Plants 


ESTIMATES OF PERIPHYTON MASS AND 
STREAM BOTTOM AREA USING 
PHOSPHOROUS-32, 

Oak Ridge National Lab., Tenn. Radiation Ecology 
Section. 

D. J. Nelson, N. R. Kevern, J. L. Wilhm, and N. A. 
Griffith. 

Water Research, Vol 3, No 5, p 367-373, May 
1969. 7 p, 1 tab, 15 ref.Res sponsored by U.S. 
Atomic Energy Comm under contract with Union 
Carbide Corp. 


Descriptors: *Periphyton, *Phosphorous 
radioisotopes, *Biomass, *Analytical techniques, 
Channel morphology, Sediments, Sorption, 
Radioactivity techniques, Biota, Hydraulic proper- 
ties, Roughness (Hydraulic). 

Identifiers: *Periphyton mass measurement, Bot- 
tom surface (Streams). 


Field O2—WATER CYCLE 
Group 2|—Water in Plants 


A rapid method is given for determining the 
biomass of periphyton and the bottom surface area 
of a small rocky stream by using P-32. About 75% 
of the introduced P-32 was retained within a 100 m 
study area. Periphyton on artificial substrate 
sorbed 254 times more P-32 than sediments and 48 
times more than leaves. The absorption of P-32 was 
also measured for natural substrata. Uptake ap- 
peared to be a surface phenomenon. Total standing 
crop in the test area was calculated to be 1.5 kg. 
The bottom area was found to be 560 sq m, about 
four times larger than estimated by usual surface 
measurements. In view of the irregular topography 
of the stream bottom, the value obtained from up- 
take of P-32 requires better estimation of the total 
bottom area than available from surface measure- 
ments. The technique is adaptable to shallow 
streams where periphyton is a major component of 
the biota. The technique can be used for measure- 
ment of surface areas for uneven stream channels 
and hydraulic parameters such as bed roughness. 
(Carstea-USGS) 

W70-00846 


NET RADIATION IN A RIPARIAN MESQUITE 
COMMUNITY, 

Agricultural Research Service, Tucson, 
Southwest Watershed Research Center. 

J. M. Tromble, and J. R. Simanton. 

Water Resources Res, Vol 5, No 5, p 1139-1141, 
Oct 1969.3 p, | fig, 6 ref. 


Ariz. 


Descriptors: *Solar radiation, *Mesquite, *Arid 
lands, Energy budget, Energy, Albedo, Meteorolo- 


gy. 
Identifiers: Net radiation. 


Net radiation patterns for a riparian mesquite com- 
munity are similar to net radiation patterns ob- 
tained for a humid forest. The net radiation peak of 
the open area was 61% of the net radiation peak 
above the canopy. The net radiation within a 
mesquite canopy peaked 9% higler but had a lower 
daily total value than the radiation above the 
canopy. The differences in net radiation peaks 
were attributed to differences in the canopy 
geometry, solar position, and surface reflectance, 
whereas differences in daily net radiation were at- 
tributed to differences in surface reflectance 
characteristics. (Knapp-USGS) 

W70-00853 


THE DEVELOPMENT AND DISTRIBUTION OF 
PLANKTON IN THE NORTHERN PART OF 
THE WHITE NILE, 

Khartoum Univ. (Sudan). Dept. of Zoology. 

Y.B. Abu Gideiri. 

Hydrobiologia, Vol 33, No 3-4, p 369-378, July 22, 
1969. 10 p, 7 fig, 7 ref. 


Descriptors: *Plankton, *Rivers, *Plant growth, 
*Watei quality, Plant populations, Sampling, Elec- 
trical conductance, Biology, Water chemistry, Ox- 
ygen, lons, Chlorides, Sulfates, Crustaceans, 
Seasonal, Organic matter, Temperature, Alkalinity. 
Identifiers: *Sudan, White Nile. 


The plankton population of the White Nile was in- 
vestigated by analyzing samples from three stations 
located along the 45 km course of the river and 
using the results of earlier publications. The study 
shows the presence of two yearly plankton growth 
peaks whose development and distribution are cor- 
related with environmental conditions such as 
transparency, temperature, dissolved gases, 
nutrients, pH, alkalinity, conductivity, etc. Rotifers 
outnumber crustaceans at the Morgan sampling 
station and are at equilibrium at Jebel Aulia. The 
presence of Tropodiaptomus processifer, T. 
Kraepelini, T. Orientalis, Brachionus caudatus, 
Anabaenopsis circularis, and Closterium bibleinii 
at the Morgan sampling station indicates the effect 
of the Blue Nile waters on the White Nile. (Gabriel- 
USGS) 

W70-01007 


EFFECTS OF EXTERNAL SALT CONCENTRA- 
TIONS ON WATER RELATIONS IN PLANTS: 
SIGNIFICANCE OF EXTERNAL WATER- 
POTENTIAL AND SALT-TRANSPORT 
KINETICS ON RATE OF CELL EXPANSION, 
California Univ., Riverside. 

J. J. Oertli. 

Soil Science, Vol 105, No 4, 1968, p 216-222. 7 p, 
2 fig, 18 ref. 


Descriptors: *Salinity, *Saline soils, *Soil-water- 
plant relationships, *Plant physiology, *Plant 
growth, Osmotic pressure, Turgidity, Xylem, 
Kinetics, Cytological studies. 

Identifiers: *Turgor pressure, Salt transport. 


Soil salinity generally results in a reduction of plant 
growth. This report theoretically investigates the 
effect of external salt concentration and of the 
solute transport on cell elongation. When internal 
hydrostatic pressure exceeds external pressures, 
plant cells elongate. If water transport into the cell 
occurs in response to salt addition to the vacuole, 
the rate-limiting factor is probably the salt, and not 
the water transport. Solute requirement is a func- 
tion of total water potential at the root surface. Salt 
transport rates depend upon external concentra- 
tion and obey kinetics of decreasing efficiency. The 
cell elongation rate depends upon external concen- 
tration; the time for unit elongation decreases, 
passes through a minimum and subsequently in- 
creases in the range of saline conditions. Experi- 
mental support of the conclusions will be presented 
in a subsequent paper. (Crouse-Arizona) 
W70-01214 


2J. Erosion and Sedimentation 


ANNOTATED BIBLIOGRAPHY ON HYDROLO- 
GY AND SEDIMENTATION, 1963-65, UNITED 
STATES AND CANADA. 

Engineering-Science, Inc., Los Altos, Calif. 


For sale by the Superintendent of Documents, US 
Government Printing Office, Wash, DC 20402, 
price $4.50. Joint Hydrol-Sedimentation Bull No 9, 
Inter-Agency Comm on Water Resources, June 
1969. 527 p. 


Descriptors: *Bibliographies, *Water resources, 
*Hydrology, *Sedimentation, Abstracts, Docu- 
mentation, Sediment transport, Groundwater 
movement, Hydrogeology, Hydraulics, Open chan- 
nel flow, Water law, Water management (Ap- 
plied). 

Identifiers: Hydrology and sedimentation bibliog- 
raphy. 


The Hydrology and Sedimentation Committees, 
Water Resources Council, have sponsored this 
Bibliography as a guide to literature on hydrology 
and sedimentation for the use of Government agen- 
cies and the public. Every effort has been made to 
cover all such literature published in the United 
States and Canada during 1963-1965. The index of 
the bibliography covers both place and subject. In 
the United States and Canada, the smallest geo- 
graphical subdivisions used are states and 
provinces. Elsewhere, geographical subdivision is 
by country. For papers applying to areas larger 
than the smallest subdivision, entries are listed 
under major river basins in the United States and 
by continents for the rest of the world. In general, 
listings in the index are primary. (Knapp-USGS) 
W70-00837 


MODIFIED RUBEY’S LAW ACCURATELY 


Sides alk SEDIMENT SETTLING VELOCI- 


Texas Univ., Austin. 

Richard L. Watson. 

Water Resources Res, Vol 5, No 5, p 1147-1150, 
Oct 1969. 4 p, 2 fig, 1 tab, 3 ref. 


Descriptors: *Settling velocity, *Equations, *Parti- 
cle size, *Particle shape, *Analytical techniques, 


Viscosity, Reynolds number, Deposition (Sedi- 


ments), Suspension. ' 
Identifiers: Settling tubes, Sediment analyzers. 


Modification of viscous drag and the pressure drag 
terms in Rubey’s theoretic equation for settling 
velocity of sand grains with two empirically deter- 
mined constants results in a formula which predicts 
accurately the settling velocity of groups of sand 
grains measured with the woods Hole rapid sedi- 
ment analyzer. This modified formula can now be 
used for calculation of particle size with fall time 
data from the sediment analyzer. The advantage of 
this method rather than the use of empiric data for 
particle size determination is that the determina- 
tion can be made regardless of the water tempera- 
ture in the settling tube, the viscosity of the fluid in 
the tube, or the relative densities of the fluid and 
the particles, as long as these values are known. (K- 
napp-USGS) 

W70-00855 


USE OF MEMBRANE FILTERS IN GRAVIMET- 
RIC ANALYSES OF PARTICULATE MATTER 
IN NATURAL WATERS, 

Dartmouth Coll., Hanover, N. H.; and Yale Univ., 
New Haven, Conn. 

For primary bibliographic entry see Field 07B. 
W70-00857 


SOIL MOVEMENT ON IRREGULAR SLOPES, 
Agricultural Research Service, Morris, Minn. Soil 
and Water Conservation Research Div. 

Robert A. Young, and Calvin K. Mutchler. 

Water Resources Res, Vol 5, No 5, p 1084-1089, 
Oct 1969. 6 p, 2 fig, 4 tab, 11 ref. 


Descriptors: *Soil erosion, *Model studies, *Simu- 
lated rainfall, Gully erosion, Rill erosion, Sheet ero- 
sion, Runoff, Slopes, Topography, Soil conserva- 
tion, Rainfall intensity, Tracers, Dye releases. 
Identifiers: Soil erosion test plots, Soil movement 
tracers. 


Soil loss and runoff were measured from concave, 
uniform, and convex slopes subjected to simulated 
rainfall. Fluorescent glass particles and microrelief 
measurements were used to determine soil move- 
ment patterns in the slopes. For slopes of equal 
average steepness, a concave shape greatly reduced 
the total sediment loss in comparison with that 
from either a uniform or convex slope. Average 
slope steepness was not a good indicator of soil 
delivery past a given point except for a uniform 
slope. In general, soil losses from irregular slopes 
depend on the steepness of a short section of that 
slope immediately above the point of measure- 
ment. Soil movement off the plots was primarily 
transport by raindrop splash to a rill system and 
then transport down the slope by runoff in the rill 
system. A breakdown of the rill system occurred on 
the bottom of the concave slopes because of 
decreasing local steepness, resulting in sheet flow 
and sediment deposition. (Knapp-USGS) 
W70-00864 


RELATIVE DENSITY EFFECTS ON INCIPIENT 
BED MOVEMENT, 

Minnesota Univ., Minneapolis. 

Bruce D. Ward. 

Water Resources Res, Vol 5, No 5, p 1090-1096, 
Oct 1969.7 p, 4 fig, 2 tab, 10 ref. 


Descriptors: *Bed load, *Sediment transport, Trac- 
tive forces, Shear stress, Shear drag, Mathematical 
studies, Density, Model studies, Hydraulic models, 
Turbulence, Turbidity. 

Identifiers: Bed load movement, Stress analysis. 


The Shields entrainment function, extrapolated 
from bed load movement to predict the threshold 
of particle motion, appears deficient in analyzing 
incipient shear data for fluid-sediment combina- 
tions encompassing a wide range of relative densi- 
ties. Equations describing incipient dynamic 
equilibrium, solved semiempirically, indicate addi- 


ee ee a ea 


tional density considerations that must be included 
In an attempt to correlate initial movement for all 
possible sedimentation density ratios. This and 
other experimental investigations also indicate any 
entrainment function to be independent on the 
state of the bed and corresponding turbulence. 
Other factors which might be influential on the 
threshold of particle movement are mentioned. (K- 
napp-USGS) 

W70-00865 


FLUORESCENT SAND AS A TRACER OF FLU- 

VIAL SEDIMENT, 

Geological Survey, Menlo Park, Calif. 

Vance C. Kennedy, and Dorothy L. Kouba. 

So tall Open-file Rep, 1968. 53 p, 14 fig, 4 tab, 
ref. 


Descriptors: *Sediment transport, *Tracers, 
*Fluorescence, *On-site tests, Sedimentary rocks, 
Rivers, Sands, Sampling, Petrology, Mapping, 
Discharge measurement, Mathematical studies, 
Suspended load, Currents (Water), Velocity, 
Streamflow. 

Identifiers: *Fluvial sediments, Fluorescent sand 
tracer. 


A description is given of on-site tests to evaluate 
use of the fluorescent sand method as a means of 
measuring sediment discharge in a gravel-bed 
stream. Stream sand coated with fluorescent paint 
was added at a constant known rate to Clear Creek 
at Golden, Colorado, during a 28-hour period and 
the concentration of fluorescent grains was 
recorded at a site 810 meters downstream from the 
point of introduction. First-arrival time of 
fluorescent sand was correlated with the square of 
grain diameter for particles in the range of 0.15- 
0.86 mm. Complete lateral mixing of fluorescent 
sand was not achieved within the study reach, but 
steady-state conditions apparently were achieved 
for the finer particles. The lateral mixing of coarser 
grains was found to be much better than that for 
finer grains. Sediment discharge computed from 
the tracer dilution method was about 30% greater 
than the suspended-sediment discharge computed 
for suspended samples of the 0.15-0.18 mm range 
and about 200% greater for the 0.38-0.52 mm 
range. (Gabriel-USGS) 

W70-00867 


GLACIAL HISTORY AND MORPHOLOGY OF 
WEST SWEDEN (SWEDISH), 

Lund Univ. (Sweden). Geographical Inst. 

For primary bibliographic entry see Field 02C. 
W70-00998 


FREQUENCY DISTRIBUTIONS OF STREAM 
LINK LENGTHS, 

Princeton Univ., N.J. Dept. of Statistics. 

W.R. James, and W. C. Krumbein. 

Office of Naval Research Contract Nonr-1228 
(36), ONR Task No 389-150. J Geol, Vol 77, No 5, 
p 544-565, Sept 1969. 22 p, 9 fig, 6 tab, 14 ref. 


Descriptors: *Topography, *Drainage patterns 
(Geologic), *Streams, *Statistical models, 
Drainage density, Tributaries, Markov processes, 
Stochastic processes, Networks, Regional analysis. 
Identifiers: *Drainage basin morphology, Drainage 
net topology. 


Theories of drainage basin topology are reviewed 
and compared, and a new theoretical analysis is of- 
fered. Analysis of interior links in a magnitude 
1311 basin shows that the probability of successive 
tributaries entering main channels from the same 
side is only about two-thirds the probability of op- 
posite-side entry. These higher-order structures in 
the data (the spatial arrangement of successive 
tributaries) display a first-order Markovian proper- 
ty in sequences of link type. These structures are 
examined in their substantive context, and a com- 
posite gammalike population density for interior 
link lengths is developed theoretically. This density 
contains the higher-order structures and agrees, at 


least approximately, with observed relations in 


cn ak. of magnitude 10 or greater. (Knapp- 
W70-01006 


DIAGENETIC CHANGES IN INTERSTITIAL 
WATERS OF HOLOCENE LAKE CONSTANCE 
SEDIMENTS, 

Heidelberg Univ. (West Germany). Sediment Lab. 
For primary bibliographic entry see Field 02H. 
W70-01009 


THE LAKE MISSOULA FLOODS AND THE 
CHANNELED SCABLAND, 

Chicago Univ., Ill. Dept. of the Geophysical 
Sciences. 

J. Harlen Bretz. 

J Geol, Vol 77, No 5, p 505-543, Sept 1969. 39 p, 
10 fig, 2 plate, 2 tab, 53 ref. 


Descriptors: *Geomorphology, *Topography, 
*Floods, *Pleistocene epoch, *Columbia River, 
Oregon, Washington, Montana, Idaho, Erosion, 
Historic flood, Deposition (Sediments), Discharge 
(Water), Sedimentary structures, Sedimentation, 
Channel morphology. 

Identifiers: Channeled Scablands. 


This paper reviews the outstanding evidence for re- 
peated catastrophic outbursts of Montana’s gla- 
cially dammed Lake Missoula. Flooding con- 
sequently overwhelmed in many places the pregla- 
cial divide along the northern margin of the Colum- 
bia Plateau in Washington. The plateau’s preglacial 
drainage pattern was remade into an anastomosing 
complex of floodwater channels (Channeled 
Scabland) locally eroded hundreds of feet into un- 
derlying basalt. These flood-born rivers converged 
into the Columbia Valley at least as far as Portland, 
Oregon, depositing a huge delta at Portland. 
Evidence that the major scabland rivers and the 
flooded Columbia were hundreds of feet deep ex- 
ists in: gravel and boulder bars more than 100 ft 
high in mid-channels; subfluvial cataract cliffs, al- 
coves, and plunge pools hundreds of feet in vertical 
dimension; back-flooded silts high on slopes of 
preglacial valleys tributary to the scabland com- 
plex; and the delta at Portland. Climatic oscilla- 
tions of the Cordilleran ice sheet produced a suc- 
cession of Lake Missoulas. The Montana glacial 
record has been correlated with recurrent scabland 
floods by soil profiles and a glacial and loessial 
stratigraphy, and some events have been approxi- 
mately dated by volcanic ash layers, peat deposits, 
and an archaeological site. (Knapp-USGS) 
W70-01012 


FORMATION OF HYDROXY-AL AND -FE IN- 
TERLAYERS IN MONTMORILLONITE AND 
VERMICULITE: INFLUENCE OF PARTICLE 
SIZE AND TEMPERATURE, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 02K. 
W70-01014 


THE VOLUME AND CHARACTER OF SILT- 
ING-SEDIMENTATION OF THE SIONI RESER- 
VOIR (RUSSIAN), 

G.S. Metrebeli. 

Soobshchenie Akademii Nauk Gruzinskoi SSR, 
Vol 52, No 3, p 689-694, Dec 1968. 2 fig, 1 tab, 4 


ref. 


Descriptors: *Reservoir silting, *Water storage, 
¥Silting, Rivers, Discharge (Water), Runoff, Water 
level fluctuations, Sedimentation rates, Geology, 
Organic matter, Solid wastes, Mathematical stu- 
dies, Forecasting, Landslides. 

Identifiers: * USSR, Sioni reservoir. 


Silting of the Sioni reservoir, USSR, was in- 
vestigated on the basis of geological and hydrologi- 
eal data recorded in 1963 to 1967. The sedimenta- 
ry layer thicknesses vary from zero to 1.2 m. Dur- 
ing 4 years of the existence of the reservoir the lory 
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River brought in 960,000 cu m of solid material in 
addition to 130,000 cu m brought in by minor 
streams. In general the silting can be considered as 
of minor importance because the bottom sediments 
can be easily transferred into the lower reaches of 
the lory River by using suitable mechanical 
devices. (Gabriel-USGS) 

W70-01019 


THE ANALYSIS AND CLASSIFICATION OF 
SLOPE PROFILE FORMS, 

Sheffield Univ. (England). Dept. of Geography. 

R. A. G. Savigear. 

Evolution Des  Versants, Proc Symp _ de 
Geomorphologie, Liege-Louvain, Belgium, June 8- 
16, 1966, Vol 40, p 271-272, 1967. 2 p, 5 fig, 3 ref. 


Descriptors: *Geomorphology, *Slopes, *Classifi- 
cation, *Profiles, *Terrain analysis, Mapping, Ero- 
sion, Surveys, Analytical techniques, Land form- 
ing, Topography, Sedimentation. 

Identifiers: England, Slope profiles. 


A classification of slope profiles is developed on 
the basis of data recorded at the seaward slopes in 
Cornwall, Southwestern England. The classifica- 
tion is of morphological character which essentially 
differs from earlier classifications of 
geomorphogenetic character. The techniques are 
intended to provide methods by which the recogni- 
tion of the form elements of a profile may be in- 
vestigated and objectively defined. The study con- 
tains the following topics: classification problems 
related to the selection and survey of profiles; 
methods of analysis and classification; measured 
length profile; the intercept profile; the unit profile; 
a classification of unit relationship; and a classifica- 
tion of unit groups. (Gabriel-USGS) 

W70-01040 


THE DYNAMICS OF QUATERNARY SLOPE 
EVOLUTION AND ITS GEOMORPHOLOGICAL 
REPRESENTATION, 

M. Pecsi. 

Evolution Des Versants, Proc Symp _ de 
Geomorphologie, Liege-Louvain, Belgium, June 8- 
16, 1966, Vol 40, p 187-199, 1967. 13 p, 6 fig, 1 
tab, 2 ref. 


Descriptors: *Dynamics, *Slopes, *Aeolian soils, 
*Erosion, *Quaternary period, Glaciation, Cli- 
mates, Sedimentation, Freezing, Topography, 
Geology, Clays, Loess, Sands, Gravels, Solifluction, 
Mass wasting, Deposition (Sediments). 

Identifiers: *Hungary, Danube basin, Slope evolu- 
tion. 


The stratigraphy of thick layers of Pleistocene loess 
of the Central Danube basin was investigated to 
determine the processes of formation of Quaterna- 
ty slopes. The sedimentary layers of the hillslopes 
are well to poorly stratified and consist of aeolian 
loess, sands, and fossil-bearing soils. Subaerial 
stream erosion alternated with the processes of 
deposition; however, in many places the changes in 
the slope curvatures completely obliterated the 
high intensity processes of earlier accumulation 
and deposition. Cryogenic processes acted in dif- 
ferent combinations, with different intensity and ef- 
ficiency on different parts of the slopes, in function 
of the lithology, slope angle, exposure and, in 
general, of local biogeographical, morphological 
and microclimatical conditions. (Gabriel-USGS) 
W70-01041 


PLEISTOCENE ACTIVITY AND HOLOCENE 
STABILITY OF HILLSLOPES, WITH EXAM- 
PLES FROM SCANDINAVIA AND PENNSYL- 
VANIA, 

Anders Rapp. 

Evolution Des  Versants, Proc Symp de 
Geomorphologie, Liege-Louvain, Belgium, June 8- 
16, 1966, Vol 40, p 229-244, 1967. 16 p, 5 fig, 1 
tab, 14 ref. 


Field O2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


Descriptors: *Erosion, *Slopes, *Slope stability, 
*Solifluction, *Pleistocene epoch, *Pennsylvania, 
Quaternary period, Glaciation, Geology, Altitude, 
Climates, Soils, Humidity, Mapping, Vegetation, 
Sediments, Mass wasting. 

Identifiers: Scandinavia, Hillslopes. 


A quaternary glaciated area of Sweden and a non- 
glaciated area of Pennsylvania were investigated 
for the evaluation of the stability of hillslopes. The 
studies conducted in Sweden show that the ice-lake 
shore lines at Lake Grovelsjon have been only very 
slightly deformed in 8000 years, indicating that 
solifluction, creep, and gullying can be rather 
weak, even on slopes of considerable inclination. 
Slopes with relatively high silt soil content are sub- 
ject to much stronger processes of solifluction and 
mass wasting. The study of the Appalachian ridges 
of Pennsylvania indicates efficient mass wasting 
during cold Pleistocene tundra conditions and sta- 
bility of slopes during the Holocene. In the evalua- 
tion of slope stability in the. Pennsylvania area, it 
was assumed that the boulder strips are of the par- 
ticular diagnostic value for this purpose. (Gabriel- 
USGS) 

W70-01042 


SOIL SLIPPAGE: AN INDICATOR OF SLOPE 
INSTABILITY ON CHAPARRAL 
WATERSHEDS OF SOUTHERN CALIFORNIA, 
Forest Service (USDA), Berkeley, Calif. Pacific 
Southwest Forest and Range Experiment Station. 
Robert G. Bailey, and Raymond M. Rice. 
Professional Geographer, Vol 21, No 3, May 1969, 
p 172-177. 6 p, 2 fig, 7 ref. 


Descriptors: *Semiarid climates, *Chaparral, 
*Slope stability, *Accelerated erosion, *California, 
Root zone, Soil physical properties, Vegetation ef- 
fects, Erosion, Landslides, Watersheds (Basins). 
Identifiers: *Slippage. 


Soil slips, small landslides involving only the 
material above the unweathered bedrock surface, 
are characteristic of the young, steep mountains of 
semiarid southern California and are a major ero- 
sional agent. The slips, associated with occassional 
intense high volume storms, strip substantial areas 
of soil and vegetative cover, causing downstream 
damage and adversely affecting local water supply. 
A study of slips on the San Dimas Experimental 
Forest showed that slope was the most important 
site characteristic associated with soil slips. The im- 
mediate slope on slips occurred was never less than 
80%. Other important factors included the density 
and rooting depth of vegetative cover, soil physical 
properties, and soil depth (shallow soils were more 
likely to slip). In one storm slip erosions produced 
81 cubic yds. per acre on slopes converted to shal- 
low rooted grasses, whereas in adjacent deep- 
rooted chaparral areas 11 cubic yds. were eroded. 
(Crouse-Arizona) 

W70-01196 


SHEETFLOODS, STREAMFLOODS, AND THE 

FORMATION OF PEDIMENTS, 

Connecticut Univ., Storrs. 

Perry H. Rahn. 

American Association of Geographers, Annals, Vol 

34! abe 3, Sept 1967, p 593-604. 12 p, 2 tab, 16 fig, 
ref. 


Descriptors: *Arid lands, *Geomorphology, *Ero- 
sions, *Sheet floods, *Floods, Streamflow, 
Arizona, Supercritical flow, Geologic formations, 
Rainfall-runoff relationships, Hydrology. 
Identifiers: *Pediments, *Bahadas. 


Four summer floods were observed in the arid 
southern Arizona basin and range country. All 
were confined to pediments or bahadas. Two 
characteristics of storm runoff were noted. Floods 
near or on pediments exhibited supercritical flow 
and were termed streamfloods. Thunderstorm ru- 
noff on the bahadas manifested itself as sheet 
floods. Land surface of the pediments was found to 
be dissected by gullies, whereas bahadas nearer the 


center of the basins were of smoother, rolling 
topography. (Crouse-Arizona) 
w70-01211 


2K. Chemical Processes 


ON THE HYDROGEOLOGY OF THE CENTRAL 
AND NORTHWESTERN PART OF THE 
DNIEPER-DONETS ARTESIAN BASIN 
(UKRAINIAN), 

Kharkov State Univ., (USSR). ; 

G. M. Zakjarchenko, and V. P. Litvinov. 

English summary. Dopovidi Akad Nauk, Ukr, RSR, 
Ser B, Geol, Geofis, Khim, and Biol, No 7, p 582- 
586, 1969. 1 fig, 2 tab. 


Descriptors: | *Hydrogeology, *Groundwater 
basins, *Artesian wells, *Water chemistry, 
Aquifers, Boreholes, Stations, Sampling, Mapping, 
Sodium, Potassium, Carbonates, Chlorides, Mag- 
nesium, Salinity. 

Identifiers: * USSR, Ukraine, Dnieper-Donets arte- 
sian basin. 


Chemical composition of the Dnieper-Donets arte- 
sian basin water was analyzed by taking water sam- 
ples at 13 localities. The 5 water types detected are: 
calcium bicarbonate, calcium-sodium-bicarbonate- 
sulfate, sodium bicarbonate, sodium chloride, and 
bicarbonate-sodium-chloride. (Gabriel-USGS) 
W70-00866 


THE RELATION OF ION MOVEMENT TO 
FINE PARTICLE DISPLACEMENT IN A SAND 
BED 

Georgia Inst. of Tech., Atlanta. 

For primary bibliographic entry see Field 05B. 
W70-00909 


TEMPORAL, HORIZONTAL AND VERTICAL 
VARIABILITY OF WATER CHEMISTRY IN 
UNSATURATED ZONE OF FINE-GRAINED 
SOILS. 

Idaho Univ., Moscow. Water Resources Research 
Inst. 

For primary bibliographic entry see Field OSB. 
W70-0091 1 


DISTINGUISHING MARINE AND FRESH- 
WATER MUDS, 

Illinois Geological Survey, Urbana; and Indiana 
Univ., Bloomington. 

N. F. Shimp, J. Witters, Paul Edwin Potter, and J. 
A. Schleicher. 

J Geol, Vol 77, No 5, p 566-580, Sept 1969. 15 p, 4 
fig, 7 tab, 14 ref. 


Descriptors: *Geochemistry, *Mud, *Clays, *Ad- 
sorption, *Trace elements, Sediments, Chemical 
roperties, Water chemistry, Sampling, Data col- 
ections, Statistical methods, Regression analysis. 
Identifiers: *Marine mud-fresh mud differences. 


A wide sampling of 82 modern marine and fresh- 
water muds was analyzed for B, Cr, Ga, Ni, V, clay, 
clay minerals, calcium carbonate, and organic car- 
bon. Results show that total B is highly correlated 
with the amount of clay; for a given clay content, 
modern marine muds contain about 30-45 ppm 
more B than modern freshwater muds. Illite has lit- 
tle if any control on B concentration in muds. A 
discriminant function based on B and clay was 
found to be the most practical and effective com- 
bination for distinguishing between modern marine 
and freshwater environments. If a single dif- 
ferentiator is used, B is superior to clay content. 
The elements Cr, Ga, Ni, and V are not collectively 
good differentiators; clay minerals, calcium car- 
bonate and organic carbon also fail to distinguish 
the 2 environments effectively. Data support the 
theory of Levinson and Ludwick (1966) that B in 
modern marine muds_ increases progressively 
seaward from a strandline as the amount of total 
clay increases. (Knapp-USGS) 

W70-00994 
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MATION OF HYDROXY-AL AND -FE IN- 
TERLAYERS IN MONTMORILLONITE AND 
VERMICULITE: INFLUENCE OF PARTICLE 
SIZE AND TEMPERATURE, 

Geological Survey, Washington, D.C. 

D. D. Carstea. 

Clays and Clay Minerals, Vol 16, p 231-238, 1968. 
8 p, 3 tab, 30 ref. 


Descriptors: *Clay minerals, *Aluminum, *lIron, 
*Montmorillonite, Particle size, Temperature, Bas 
ray diffraction, Analytical techniques, Cation 
exchange, Spectrophotometry, Acidity, Moisture 
uptake, Mineralogy. ; 
Identifiers: *Hydroxy-interlayer formation, Ver- 
miculite. 


This paper describes the influence of temperature 
and particle size upon the formation of synthetic 
hydroxy-Al and -Fe interlayers and shows applica- 
tions to natural conditions in expanding clays. 
Hydroxy-Al and -Fe interlayers were prepared in 
*mono-mineralic’ fine and coarse clay montmoril- 
lonite and coarse clay and silt vermiculite at 3 deg 
C and 21 deg C. At comparable particle size and re- 
gardless of temperature, the amounts of hydroxy- 
Al and -Fe interlayers in montmorillonite exceeded 
by far those formed in vermiculite. Likewise, the 
aluminum systems exhibited a higher degree of in- 
terlayering than iron systems. Within montmoril- 
lonite, the amount of hydroxy-Al and -Fe inter- 
layers increased as the particle size decreased, re- 
gardless of temperature. Within vermiculite 
systems equilibrated at 3 deg C, more hydroxy-Al 
interlayers were recorded in coarse clay than in silt 
fraction, whereas at 21 deg C about equal amounts 
of interlayers were formed. By contrast, hydroxy- 
Fe interlayer was favored by the silt fraction at both 
temperature levels. The formation of aluminum in- 
terlayers in both minerals increased with increasing 
temperature. The formation of hydroxy-Fe inter- 
layers in montmorillonite was generally not tem- 
perature dependent, whereas the formation of such 
interlayers in vermiculite increased slightly with in- 
creasing temperature. 

W70-01014 


ON THE DIFFUSION PHENOMENA IN BOUN- 
DARY LAYERS OF TURBULENT FLOW AND 
ITS INFLUENCE ON THE COURSE OF THE 
SELF-PURIFICATION OF SMALL STREAMS, 
For primary bibliographic entry see Field 05C. 
W70-01037 


CALCIUM CARBONATE INTERACTION WITH 
ORGANIC COMPOUNDS, 

Lehigh Univ., Bethlehem, Pa. Marine Science 
Center. 

Erwin Suess. 

Available from the Clearinghouse for Sci and Tech 
Inf as AD-676 524 at $3.00 in paper copy or $0.65 
in microfiche. A dissertation presented to the Grad 
Fac of Lehigh Univ in candidacy for Degree of 
Doctor of Phil in Geol Sci 1968. 153 p, 31 fig, 18 
tab, 132 ref. 


Descriptors: *Calcium carbonate, *Organic com- 
pounds, Carbonate rocks, Carbonates, Limestones, 
Seawater, Aqueous solutions, Aggregates, Environ- 
ment, Phosphorus, Calcite, Diagenesis, Mineralo- 
gy, Adsorption, Organic matter, Deep water, Sedi- 
ments, Connate water, Equilibrium, Dolomite, 
Hydrogen ion concentration, Free energy, Bounda- 
ries (Surfaces). 

Identifiers: *Chemical processes, Albumin, Stearic 
acid, Aragonite, Concentration effects, Temporal 
effects, Monolayers, Half-layers, Surface-free ener- 
gy, Calcite, Seawater ratios, Surface effects. 


Dissolved organic compounds interact with sur- 
faces of calcium carbonate minerals effecting 
equilibration between solution and solid. Demon- 
strable associations are: stearic acid and calcite and 
dolomite; albumin with aragonite, calcite, and mag- 
nesium-calcite. Carbonate minerals in hexane ad- 
sorb stearic acid with monolayer formation on 
calcite surfaces and half-layers on dolomite sur- 
faces. Interaction is restricted to calcium sites of 


solids and carboxyl acid groups. In aqueous solu- 
tion, stearic acid adsorbed on carbonate mineral 
surfaces is insufficient to form a monolayer. 
Hydrated surface complexes are sufficient to cover 
surfaces of these minerals. Low aqueous concen- 
trations of albumin form monolayers on carbonate 
minerals; greater concentrations, increasing time 
and pH, multilayers or non-oriented aggregates 
form on calcite and aragonite surfaces. Organo- 
carbonate associations affect calcium carbonate 
equilibrium by physically isolating mineral sur- 
faces, and by reducing surface-free energy of 
solids. Organic compounds containing phosphorus 
influence calcite-seawater interaction. At low 
calcite to seawater ratios (C/SR) adsorbed surface- 
active organic matter (stainable with methylene 
blue) is visible on calcite surfaces. At high C/SR, 
seawater is depleted of surface-active organic 
matter, equilibrating inorganically with carbonate 
minerals. Surface seawater, deep water, and in- 
terstitial water equilibrate inorganically at different 
C/SR, which are constant for each sample, whether 
equilibrium is approached from under- or oversatu- 
ration. (Simsiman-Wisconsin) 

W70-01069 


PERSISTENCE OF DIAZINON AND ZINOPHOS 
IN SOIL: EFFECTS OF AUTOCLAVING, TEM- 
PERATURE, MOISTURE, AND ACIDITY, 
Western Washington Research and Extension 
Center, Puyallup. 

L. W. Getzin. 

Journal of Economic Entomology, Vol 61, No 6, p 
1560-1565, Dec 1968. 8 fig, 3 tab, 11 ref. 


Descriptors: *Diazinon, *Soils, *Insecticides, Per- 
sistence, Temperature, Moisture, Acidity, Microor- 
ganisms, Hydrogen ion concentration, Water pollu- 
tion effects, Water pollution sources, Degradation 
(Decomposition), Biodegradation, Or- 
ganophosphorus pesticides, Gas chromatography. 
Identifiers: *Zinophos, *Autoclaving effects, 
*Thermal effects, *Moisture effects, *Chemical 
processes, Sultan silt loam, Acidophilic organisms, 
Basiphilic organisms. 


Effects were studied of autoclaving, temperature, 
moisture, and pH on diazinon and Zinophos per- 
sistence in a Sultan silt loam. Nonbiological 
degradation mechanisms were primarily responsi- 
ble for breakdown of diazinon. Half-life of diazinon 
was 5 weeks in nonautoclaved soil and 6 weeks in 
autoclaved soil. Zinophos was degrated to a greater 
extent by microorganisms than diazinon. Half-life 
of Zinophos in the autoclaved and nonautoclaved 
soil was 9 and 2 weeks, respectively. Higher tem- 
peratures and soil moisture leveis accelerated 
decomposition of both insecticides. The per- 
sistence of both insecticides was also influenced by 
soil pH but through different mechanisms. Non- 
biological degradation of diazinon was shown to in- 
crease with increasing acidity, while pH had no ef- 
fect on non-biological decomposition of Zinophos. 
However, biological decomposition of Zinophos 
was minimal at pH 5.5, increasing at higher and 
lower pH values; these data suggest that basiphilic 
and acidophilic organisms possess the capacity to 
degrade Zinophos. Attempts to show that soil ac- 
celerates the nonbiological decomposition of these 
insecticides were unsuccessful. (Graetz-Wisconsin ) 


W70-01079 


A GROUNDWATER QUALITY SUMMARY FOR 


ALASKA 
Alaska Univ., College. Inst. of Water Resources. 


For primary bibliographic entry see Field 04B. 
W70-01087 


DYNAMICS OF PHYSICOCHEMISTRY IN A 
LARGE RESERVOIR ‘ : 
Alabama Agricultural Experiment Station, Au- 


burn. 

J. M. Lawrence. ‘ 

IN Reservoir Fishery Resources Symposium, Apr 
5-7, 1967, Athens, Georgia, p 100-113, Nov 1968. 


6 fig. 
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Descriptors: *Water chemistry, *Physicochemical 
properties, *Reservoirs, Currents (Water), Stratifi- 
cation, Thermocline, Oxygen, Circulation, Mag- 
nesium, Calcium, Water pollution, Density cur- 
rents, Limnology, Dye releases, Water pollution 
sources, Hardness (Water), Iron, Carbon, 
Alabama, Georgia. 

Identifiers: Walter F George Reservoir (Ala-Ga), 
Lake Eufaula (Ala-Ga). 


Data are presented on stratification, density enr- 
rents, dissolved oxygen content, total hardness, 
total iron concentration, and total carbon in Walter 
F George Reservoir (Lake Eufaula) during 1965 
and 1966. Thermal and chemical stratification oc- 
curred during summer months, although partial or 
complete mixing occurred at least four times dur- 
ing both years after periods of cool, rainy weather. 
Retarded bottom currents, due to low-stream flow, 
facilitated stratification, and density currents ex- 
isted in some regions when stratification prevailed. 
Use of fluorescent dye indicated that a causeway- 
type bridge caused upstream flowing currents. 
Total hardness was relatively low; the concentra- 
tion of magnesium was fairly constant, while calci- 
um concentration varied considerably among sam- 
pling sites. Concentration of total iron appeared to 
be associated with suspended particles. Concentra- 
tions of total carbon was high in one area due to or- 
ganic pollution in 1965, but the source was largely 
eliminated by 1966. (Byrnes-Wisconsin) 


2L. Estuaries 


ANNOTATED BIBLIOGRAPHY ON HYDROLO- 
GY AND SEDIMENTATION, 1963-65, UNITED 
STATES AND CANADA. 

Engineering-Science, Inc., Los Altos, Calif. 

For primary bibliographic entry see Field 02J. 
W70-00837 


PHYSICAL MODELING OF REGIME OF 
BODIES OF WATER TO STUDY THEIR 
SANITATION CONDITION (IN RUSSIAN), 

State Hydrological Inst., Leningrad (USSR). 

For primary bibliographic entry see Field 05B. 
W70-00885 


MATHEMATICAL SIMULATION OF THE 
ESTUARINE BEHAVIOR AND ITS APPLICA- 
TIONS, 

General Electric Co., Philadelphia; and Federal 
Water Pollution Control Administration, Philadel- 
hia, Pa. } 

For primary bibliographic entry see Field 05C. 
W70-00896 


DISTINGUISHING MARINE AND _ FRESH- 


WATER MUDS, ; 
Illinois Geological Survey, Urbana; and Indiana 


Univ., Bloomington. . 
For primary bibliographic entry see Field 02K. 
W70-00994 


03. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


ANALYSIS AND OPTIMIZATION OF A 
REYERSE OSMGSIS PURIFICATION SYSTEM- 


-PART 1. OPTIMIZATION, 
Kansas State Univ., Manhattan. Inst. for Systems 


Design and Optimization. 
L. T. Fan, C. Y. Cheng, L. Y. S. Ho, C. L. Hwang, 


and J, E. Erickson. 
Desalination, Vol 6, No 2, p 131-152, June 1969. 5 


fig, 9 tab, ref. 


VW 


Saline Water Conversion—Group 3A 


Descriptors: *Water purification, *Optimization, 
*Reverse osmosis, *Mathematical models, *Recir- 
culated water, *Operating costs, Membrane 
processes, Design, Capital costs, Flow charac- 
teristics, Brines, Water supply. 
Identifiers: Multistage operation, 
exchanger. 


Flow-work 


A mathematical model of a reverse osmosis water 
purification system that could be used in process 
optimization studies had been developed in Part I 
of this study. In this part, the model was used to 
determine design and operating variables of the 
system, which minimized the cost of water produc- 
tion. Several three multistage reverse osmosis 
systems were considered. They were (1) a 
multistage operation without the use of a flow-work 
exchanger and with a variable membrane area at 
each stage, (2) a multistage operation without the 
use of a flow-work exchanger and with equal mem- 
brane at each stage, and (3) a multistage operation 
with the use of a flow-work exchanger and with 
variable membrane area at each stage. In the op- 
timization study, the recirculation rate in each 
stage, the brine composition leaving each stage, the 
ratio of membrane area to feed at each stage, and 
the operating pressure in each stage were con- 
trolled to arrive at a minimum water production 
cost. The study showed that the method presented 
could be used to accomplish optimum designs of 
complex processes requiring the simultaneous op- 
timization of several variables. (Thiuri-Cornell) 
W70-00890 


EXPERIMENTAL STUDY OF SLURRY 
SEPARATORS FOR USE IN DESALINATION, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Mechanical Engineering. 

Joseph Shwartz, and Ronald Probstein. 
Desalination, Vol 6, No 2, p 239-266, June 1969. 
15 fig, 1 tab, 6 ref. 


Descriptors: *Slurries, *Mathematical models, 
*Desalination processes, Optimization, Brines, Ice, 
Salt balance, Fresh water, Feasibility, Productivity. 
Identifiers: Freeze-distillation process, Counter- 
washers. 


A mathematical model was developed and used to 
investigate the characteristics and performance of 
laboratory scale counterwasher slurry separators. 
The separators were of a type related to those used 
for the separation of brine from ice crystals in the 
freeze-distillation process. Polyethylene particles 
were used in the experiments to simulate the ice 
crystals. One of the main purposes of the experi- 
ments was to check out a model and the theory of 
such counterwashers previously developed by the 
authors. The experiments demonstrated the validi- 
ty of the theoretical conclusions and helped to 
establish the optimal operating conditions for high 
production rates, sufficiently low salt content in the 
product and minimum loss of fresh water. The 
feasibility of obtaining high rates of crystal washing 
was demonstrated. The highest steady production 
rate obtained in the experiments was equivalent to 
8000 Ibs/hr ft of brine-free ice in the freeze-distilla- 
tion process. This rate, however, was shown to be 
well below the maximum obtainable. (Thiuri-Cor- 
nell) 

W70-00892 


THE OPTIMUM TEMPERATURE FOR THE 
OPERATION OF A NON-SCALING MULTI- 
STAGE FLASH EVAPORATOR PLANT, 
California Univ., Richmond. Sea Water Conversion 
Lab. 

Lester H. MacLeod, Abraham Gendel, and Ahmed 
F. ElSahrigi. 

Sea Water Conversion Lab Rep No 63-1, Jan 1963. 
42 p, 10 fig, 20 ref. 


Descriptors: *Flash distillation, *Optimization, 
*Temperature control, *Sea water, *Mathematical 
models, Systems analysis, Economics, Ther- 
modynamic behavior, Scaling, Fresh water. 
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Group 3A—Saline Water Conversion 


A multi-stage flash distillation plant offered one of 
the most economical means of converting sea water 
to fresh water and was therefore, chosen as the sub- 
ject of an optimization study. Mathematical equa- 
tions were established which allowed the deter- 
mination of the cost of heat, pumping power and 
heat exchanger surface per unit of product. Evalua- 
tion of these equations, in the absence of experi- 
mental sea water data beyond 212 deg F, required 
some extrapolation of sea water properties, using 
well established thermodynamic relationships. 
Based on this data, and the assumption of a non- 
scaling system, it was concluded that the optimum 
temperature of the feed stream leaving the heater 
lies between 350 deg and 400 deg F, and that, by 
operating with this optimum temperature, It was 
possible to reduce the cost per thousand gallons of 
product by $0.10 to $0.15 below the cost for a 
plant with corresponding temperature of 210 deg 
F. (Thiuri-Cornell) 

W70-00907 


3B. Water Yield Improvement 


OPTIMIZATION OF THE LONG-TERM 
OPERATION OF A SINGLE-PURPOSE RESER- 
VOIR, 

Belgrade Univ. (Yugoslavia). 

Slavoljub Jovanovic. 

Proc, Int Hydrol Symp, Vol 1, Colo State Univ, p 
422-429, Sept 1967. 8 p, 3 fig, 6 ref. 


Descriptors: *Optimization, *Reservoir operation, 
*Markov processes, *Linear programming, *Long- 
term planning, Optimum development plans, 
Dams, Storage capacity, Hydroelectric plant. 
Identifiers: Single-purpose reservoir, Howard’s al- 
gorithm. 


The analysis of an optimum operating policy for a 
single-purpose reservoir was presented. It was as- 
sumed that water could be released from the dam 
through different alternatives (decisions) and that 
sequential decisions formed an operating policy. 
Linear programming and Markov chain techniques 
were used for selecting the policy which maximized 
the average release of water from the dam in long 
term operation. Howard’s algorithm made it possi- 
ble to find the optimum policy by means of relative- 
ly low number of iterations. The model was applied 
to a storage hydroelectric plant as an example. 
(Thiuri-Cornell) 

W70-00901 


A WATER YIELD MODEL DERIVED FROM 

MONTHLY RUNOFF DATA, 

res of Tributary Area Development, Knoxville, 
enn. 

Willard M. Snyder. 

World Meteorol Orgen Int Ass Sci Hydrol Symp, 


Pete e p 18-30, Aug 1963. 13 p, 2 fig, 3 tab, 4 
ref. 


Descriptors: *Water yield, *Mathematical models, 
*Streamflow, *Watershed management, *Rainfall- 
runoff relationships, Least squares method, Nu- 
merical analysis, Optimization, Evaporation pans, 
Seasonal. 


A mathematical model was developed to analyze 
past records of streamflow and to predict dependa- 
ble yield for watersheds under varying patterns of 
rainfall. The model contained three parts: (1) a 
seasonal rainfull function that generated potential 
tunoff in tow phases; immediate and delayed, (2) a 
distribution function that delivered the delayed ru- 
noff to future streamflow, and (3) a time-trend 
function that compensated for changing watershed 
conditions. Ten test sets of data were analyzed. The 
model was fitted to the data by composite 
techniques of non-linear least squares and com- 
ponent analysis. This method of numerical analysis 
produced consistent results. Seasonal losses cor- 
responded closely in both magnitude and phasing 
to expected values based on pan evaporation. The 
time-trend function did not produce satisfactory 


results. The yield study was an effort to produce 
another tool or measuring technique that was 
necessary for optimum and unified development. 
(Thiuri-Cornell) 

W70-00905 


A HYDROGEOPHYSICAL SURVEY FROM 
KAWAIHAE TO KAILUA-KONA, HAWAII, 
Hawaii Univ., Honolulu. Water Resources 
Research Center. 

William M. Adams, Frank L. Peterson, Surendra P. 
Mathur, Larry K. Lepley, and Clifton Warren. 
Available from the Clearinghouse as PB-187 520, 
$3.00 in paper copy, $0.65 in microfiche. Hawaii 
Water Resources Research Center, Technical Re- 
port No 32. Sept 1969. 156 p. OWRR Proj B-011- 
HI. 


Descriptors: Hydrogeophysical, Aeromagnetic, In- 
frared, Audiomagnetotellurics, Electrical resistivi- 
ty, Thermal anomalies, Brackish water, Basal 
groundwater, Resistivity profiling, _ Hawaii, 
Kawaihae, Kailua-Kona, Reconnaissance, Develop- 
ment. 


Several geophysical surveys have been conducted 
over the coastline area between Kawaihae and 
Kailua-Kona for the purpose of locating the op- 
timum sites for possible development of ground- 
water from the basal lens. A low-level aeromag- 
netic survey over the area and an infrared scanning 
effort along the coast with surface verification pro- 
vided general reconnaissance information. Au- 
diomagnetotelluric and D. C. electrical resistivity 
profiles defined more detailed, local structures. 
The infrared scanning survey along the coastline 
did not reveal any thermal anomalies that are 
reasonably attributable to previously unknown out- 
flows of brackish water of magnitudes adequate for 
currently anticipated commercial exploitation. 
However, the aeromagnetic and audiomagnetotel- 
luric surveys locate four lines which are possible 
barriers to lateral movement of basal ground water. 
The D. C. electrical resistivity profiling was con- 
ducted at an elevation of about 100 feet or less. 
Based on the resistivity data, three possible sites are 
selected -- two are in the north near Puako Bay and 
the other is above the present Kona Airport. 
W70-00908 


VILLAGE WATER SUPPLY INVESTIGATION, 
TERRITORY OF PAPUA AND NEW GUINEA, 
Bureau of Mineral Resources, Geology and 
Geophysics, Canberra (Australia). 

J. P. MacGregor, and J. R. L. Read. 

Eng Geol, Vol 3, No 3, p 217-232, July 1969. 16 p, 
5 fig, 3 ref. 


Descriptors: *Water supply, *Municipal water, 
*Domestic water, *Water resources development, 
Water wells, Aquifers, Water quality control, 
Canals, Wellpoints, Water yield. 

Identifiers: * New Guinea. 


The Territory of Papua and New Guinea has water 
supply problems despite its relatively high rainfall. 
The population lives mostly in villages and obtains 
its drinking water from streams and wells that are 
subject to pollution and drought. A Village Water 
Supply Survey Team was set up to review the 
present position district and make recommenda- 
tions for the development of water supplies. Any 
village water supply scheme recommended must be 
cheap to install and maintain and should provide an 
adequate supply of fresh water which cannot readi- 
ly be polluted. Deep drilling is too expensive to pro- 
vide a solution at this stage of development. It has 
been found that supplies of fresh water can be ob- 
tained in, or near, most villages and settlements by 
sinking a protected large diameter well or by 
tapping a sandy aquifer. Water from surface 
streams can be gravitated to a village in appropriate 
situations provided bacterial contamination can be 
avoided. Where suitable groundwater cannot be 
located an artificial rainwater catchment and 


bsca is generally the best alternative. (Knapp- 


W70-00991 
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OPTIMIZATION TECHNIQUES IN WEATHER 
MODIFICATION, 

Denver, Colo. 

P. J. Stinson. I 

Proc Ser No 5, Proc Nat Symp Analysis Water- 
Resour Syst, p 79-94, July 1968. 16 p, 8 fig, 11 ref. 


Descriptors: *Weather modification, *Optimiza- 
tion, Water requirements, Water resources, Dry 
ice, Technology, Precipitation (Atmospheric), 
Legal aspects, Meteorology, Mathematical models, 
Simulation, Systems analysis, Social aspects, 
Economics, Mathematics, Cloud seeding, Silver 
iodide, Weather data, Nucleation, *Operations 
research, Atmospheric physics. 

Identifiers; Cloud modification, *Atmospheric 
research, Ice crystals, Nuclei generators, Systems 
engineering. 


Precipitation management research programs offer 
a complex system including scientific and engineer- 
ing developments and much human ingenuity. 
Maximum effectiveness can be achieved best 
through the optimization of a sequence of 
processes and their interactions including: (1) 
cloud systems, (2) cloud treatment systems, (3) ex- 
perimental design and statistical evaluation of 
precipitation data, (4) computer simulation and 
mathematical modeling, and (5) the total system. 
Each optimization process in the sequence 
produces a beneficial result and in combination 
with other processes in the sequence produces the 
most effective enhancement of water supply. The 
ultimate system involves a scientific, interdiscipli- 
nary approach includirfy systems engineering, 
systems analysis, and other operations research 
techniques. (USBR) 

W70-01122 


THE LAND AND WATER USE SURVEY OF 
NORTH-CENTRAL KORDOFAN (1961-66), 
London Univ. (England). School of Oriental and 
African Studies. 

J.H.G. Lebon. 

Geographical Journal, Vol 134, No 4, Dec 1968, p 
546-550. p 5, 14 ref. 


Descriptors: *Arid lands, *Grazing, *Surveys, So- 
cial impact, Maps, Grasslands. 
Identifiers: *Sudan, *Kordofan, 
Africa. 


*Catchments, 


The article reviews a series of F.A.O. reports on 
land and water use in Kordofan Province, Republic 
of Sudan. Kordofan is located in the drier savanna 
zone of Africa which has a severely limited 
perennial water supply. The area is economically 
retarded, with both grazing and the limited agricul- 
ture tending to concentrate in the few areas where 
water is available perennially. Hence, pasture and 
soils are deteriorating. Work is underway to 
develop catchment and cistern systems for the drier 
northern area where no subsurface water is availa- 
ble. Some of the area does support the well adapted 
Acacia senegal and research is underway to im- 
prove output of gum arabic. The reports present 
general maps of resources of the area and review 
practices of the largely pastoral and nomadic tribes 
that inhabit it. These may serve as bases for future 


Tesource and social research and development. 
(Crouse-Arizona) 
W70-01198 


WATER SUPPLIES IN SOUTH AUSTRALIA, 
Hull Univ. (England). Dept. of Geography. 

Peter Crabb. 

Geography, Vol 53, No 3, 1968, p 282-293. 12 p, 4 
fig, 6 tab, 16 ref. : 


Descriptors: *Arid lands, *Irrigation, *Water 
resources development, *Water transfer, *Reser- 
voirs, Water supply, Consumptive use, Municipal 
water, Rivers, Desalination. 


Identifiers: *Australia, *South Australia, River 
Murray. 


Four-fifths of South Australia has an average 
Precipitation of less than 10 inches. A long term 


— 


development program, reviewed in this paper, has 
made essentially unrestricted water use available to 
most of the state’s population of over one million. 
An intricate system of diversions, reservoirs, inter- 
basin transfers and groundwater pumping started in 
the mid-19th century has supported continuous 
population and economic growth of the Adelaide 
metropolitan area. Problems of water supply for 
tural parts of the state, distant from the Adelaide 
Hills, are somewhat more difficult; every possible 
stream, intermittent or otherwise, has been ex- 
ploited, including long transfers from the River 
Murray lying to the east. A solar distillation plant 
converts saline groundwater for one mining com- 
munity. New storage and diversion projects along 


-the Murray will support some additional develop- 


ment, but beyond that desalination of sea water will 
be necessary. (Crouse-Arizona) 
W70-01204 


THE WATER PROBLEM IN THE DESERTS OF 
THE USSR, 

All-Union Research Institute for Water Engineer- 
ing and Reclamation, Moscow. 

L. V. Dunin-Barkovskiy. 

Trans from Problemy Osvoyeniya Pustyn, No 1, 
1967, p 13-22. Soviet Geography: Review of Trans- 
lation, Vol 9, No 6, 1968, p 458-468. 11 p, 7 ref. 


Descriptors: *Arid lands, *Irrigation programs, 
*Salinity, *Water improvement, *Deserts, Weather 
modification, Drainage systems, Phreatophytes, 
Evaporation control, Saturated soils, Desalination. 
Identifiers: *USSR. 


The author reviews existing and planned irrigation 
projects in arid and semiarid regions of the USSR. 
There is great potential for irrigation based on 
water from rivers transversing the vast arid region. 
To the west, waters of rivers such as the Volga, 
used largely for power generation and transporta- 
tion until now, are expected to support large irriga- 
tion projects in the future. The Eastern and north 
eastern deserts have limited flow available for ir- 
rigation projects. Such developnient would require 
diversion of water from distant Siberian streams. In 
some cases desalination of present surface and 
groundwaters or weather modification might be 
reasonable alternatives. Central Asia and Kazakh- 
stan which have 2/3 of the present irrigated land in 
the U.S.S.R., offer great potential with better regu- 
lation of melt water flows from the major mountain 
ranges. Control of phreatophytes and of evapora- 
tion from surface waters offer a real potential for 
improving stream flow. Water logging and salinity 
problems in currently irrigated areas indicate need 
for better drainage planning in future projects. 
(Crouse-Arizona) 

W70-01215 


THE STUDY OF LOCAL WATERS IN THE 
DESERTS OF THE USSR, 
Akademiya Nauk SSSR, 
Geografii. 

V.N. Kunin. ; 
Trans from Problemy Osvoyeniya Pustyn, No 5, 
1967, p 40-56. Soviet Geography: Review and 
Translation, Vol 9, No 6, 1968, p 469-488. 20 p, 67 
ref. 


Moscow. _ Institut 


Descriptors: *Arid lands, *Underground storage, 
*Recharge, *Perched water, *Deserts, Grazing, 
Impervious soils, Confined water, Groundwater 
basins, Surface waters, Runoff, Hydrogeology, 
Fresh water, Water resources development. 
Identifiers: *USSR, *Catchments, Takyrs. 


The author presents a broad review of current 
knowledge and of the potential of fresh water 
sources in desert regions of the U.S.S.R. These 
could be used for watering livestock herds, herder s 
settlements, and suitable industrial enterprises. in- 
tensive agricultural use in large irrigation pLopects, 
except to meet limited local needs, is generally 
discouraged. There is insufficient recharge in most 
areas to maintain such projects over the jeag run. 
One of the most promising approaches, both 
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economically and technically, is the use of clay 
plans as catchments for recharge of natural 
aquifers or artificial storage tanks. Large areas are 
found to have fresh water lenses perched on deeper 
saline ground water. With proper development so 
as to prevent salt water intrusion, these could prove 
useful and more economical for watering livestock 
than deep wells requiring long lifts. Artesian 
Sources located far from recharge areas have 
generally been saline. (Crouse-Arizona) 
W70-01216 


3C. Use of Water of Impaired 
Quality 


WATER QUALITY AND REGIONAL ECONO- 
MY, A DECISION MODEL, 

Pennsylvania State Univ., University Park. Inst. for 
Research on Land and Water Resources. 

For primary bibliographic entry see Field 05G. 
W70-00897 


CASES FOR THE FUTURE, 

Rochester Inst. of Tech., N.Y. 

For primary bibliographic entry see Field 06B. 
W70-01203 


EFFECTS OF EXTERNAL SALT CONCENTRA- 
TIONS ON WATER RELATIONS IN PLANTS: 
SIGNIFICANCE OF EXTERNAL WATER- 
POTENTIAL AND SALT-TRANSPORT 
KINETICS ON RATE OF CELL EXPANSION, 
California Univ., Riverside. 

For primary bibliographic entry see Field 021. 
W70-01214 


3D. Conservation in Domestic and 
Municipal Use 


HAS RECENT LEGISLATION LIMITED 
PRIVATE RIPARIAN RIGHTS IN IOWA, 

Keith McKinley. 

Drake L Rev, Vol 8, No 1, p 59-65, Dec 1958. 7 p, 
52 ref. 


Descriptors: *lowa, *Riparian rights, *Preferences 
(Water rights), *Water allocation (Policy), 
Legislation, State governments, Water rights, Ar- 
tificial use, Irrigation water, Legal aspects, Natural 
use, Relative rights, Water law, Water utilization, 
Competing uses, Regulated flow, Consumptive use, 
Water management (Applied), Water permits, 
Water policy, Water supply, Withdrawal, Water 
demand, Water resources, Regulation, Priorities, 
Average flow. 


Recent Iowa legislation regulating the consumptive 
use of water resources has not substantially 
changed the common law rights of private riparian 
owners as developed by the lowa Supreme Court. 
While creating a new right in non-riparian users, 
the rights of riparian owners have not been limited. 
Riparian owners still have unlimited use of water 
resources for ordinary and natural uses, termed 
non-regulated uses by the legislature. Artificial. or 
regulated, use is still limited to the extent that there 
is to be no interference with natural uses by other 
riparians. Although any person may apply for a per- 
mit to withdraw water, the rights of non-riparians 
are clearly inferior to the rights of private riparian 
owners. As between two non-riparian applicants, 
the first in time is given priority. The new legisla- 
tion preserves the common law rights of riparians, 
yet it provides for maximum utilization of water 
resources by making water available to non-ripari- 
an users for the first time. (Douberley-Florida) 
W790-01133 


RHODE ISLAND WATER RESOURCES 


BOARD. : 
For primary bibliographic entry see Field 06D. 
W70-01187 
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RHODE 
BOARD. 
For primary bibliographic entry see Field 06D. 
W70-01188 


ISLAND WATER RESOURCES 


RHODE 
BOARD. 
For primary bibliographic entry see Field 06D. 
W70-01189 


ISLAND WATER RESOURCES 


RHODE 
BOARD. 
For primary bibliographic entry see Field 06D. 
W70-01190 


ISLAND WATER RESOURCES 


WATER POWER AND RESOURCES. 
For primary bibliographic entry see Field 06B. 
W70-01192 


3E. Conservation in Industry 


FISH, OYSTERS, SHELLFISH, AND OTHER 
MARINE LIFE: MARINE RESOURCES COM- 
MISSION AND COMMISSIONER OF MARINE 
RESOURCES. 

Va Code Ann secs 28.1-1 thru 28.1-22 (1969). 


Descriptors: * Virginia, *Fish, *Oysters, *Commer- 
cial fishing, Administrative agencies, Administra- 
tion, Commercial shellfish, Commercial fish, 
Taxes, Fish conservation, Fish management, Per- 
mits, Inspections, Surveys, Legal aspects, Legisla- 
tion, Tidal waters, Regulation. 

Identifiers: Seafood industry, Oyster repletion. 


The counties which make up ‘tidewater Virginia’ 
are enumerated herein. The Commission of Fishe- 
ries is renamed the Marine Resources Commission. 
The chairman is to be appointed by the governor 
and must have knowledge of seafood and marine 
affairs. The Commissioner is responsible for en- 
forcement of the fish and shellfish laws and those 
laws related to the fish and shellfish industries in 
the tidewaters of the state. The Commissioner, with 
Commission approval, may purchase or rent such 
equipment as may be required to perform his du- 
ties. The Commissioner is obligated to investigate 
all matters affecting the seafood industry and to 
make reports on revenues derived from the shellf- 
ish industries, the condition of those industries, and 
possible legislation aimed at betterment or protec- 
tion of them. No employee or official of the Com- 
mission may be granted a license to engage in com- 
mercial fishing in Virginia. The Commission shall 
appoint civil engineers to make surveys of all 
oyster-planting grounds and of natural oyster beds 
or shoals as necessary. The Commission shall also 
appoint a conservation and repletion officer to 
head the oyster and shellfish repletion program. 
(Kelly-Florida) 

W70-01161 


MARINE RESOURCES COMMISSION. 
Va Code Ann secs 28.1-23 thru 28.1-36 (1969). 


Descriptors: *Virginia, *Marine fisheries, *Fish 
conservation, *Administrative agencies, Legisla- 
tion, Legal aspects, Regulation, Permits, Public 
health, Natural resources, Shellfish, Fishing, Com- 
mercial fishing, Supervisory control (Power). 
Identifiers: *Marine resources, *Seafood industry, 
Penalties (Criminal). 


The Marine Resource Commission is authorized to 
make such regulations as it deems necessary to 
promote the general welfare of the seafood indus- 
try and to conserve and promote the seafood and 
marine resources of the state. The Commission 
may regulate the taking of seafood so long as such 
regulations do not conflict with the provisions of 
statutory law. The Commission is empowered to 
establish licenses for the use of devices used to take 
seafood commercially. Violation of Commission 


Field O3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3E—Conservation in Industry 


regulations is punishable by criminal penalties. 
Regulations must be published in a specified 
manner before promulgation in order that public 
hearings can be held, except emergency regulations 
of limited duration may be adopted without publi- 
cation where necessary for the immediate preserva- 
tion of the public peace, health, safety, welfare, 
protection of the seafood industry, or natural 
resources or marine animals. The procedure at 
hearings on proposed Commission regulations is 
provided for. Judicial review of Commission deci- 
sions at the hearings and of the regulations them- 
selves is established. (Keith-Florida) 

W70-01162 


SURVEYS OF AND RIGHTS IN OYSTER 


GROUNDS. 
Va Code Ann secs 28.1-100 thru 28.1-107 (1969). 


Descriptors: *Virginia, *Oysters, * Administrative 
agencies, *Surveys, Maps, Mapping, Shellfish, 
Commercial shellfish, Commercial fishing, Beds 
under water, Conservation, Shoals, Bays, Legisla- 
tion, Regulation, Jurisdiction, Local governments, 
Legal aspects. 

Identifiers: Oyster beds. 


The Baylor Survey, which is the official survey of 
oyster grounds in this state, may be changed or re- 
surveyed by the Commission of Fisheries. Copies of 
Commission maps showing oyster grounds must be 
filed with the clerk of the county or city having ju- 
risdiction over the respective underwater areas. Ifa 
surveying mistake places part of an oyster-planting 
ground in a natural oyster bed, the leaseholder of 
the planting grounds may remove his oysters upon 
obtaining Commission approval. Oyster grounds 
should be designated by prominent markers. It is 
unlawful to remove any oyster-ground markers or 
for any person other than the leaseholder to 
remove oysters from an oyster ground. (Mc- 
Donough-Florida) 

W70-01163 


LEASING OYSTER-PLANTING GROUNDS. 
Va Code Ann secs 28.1-108, 28.1-109 (1969). 


Descriptors: * Virginia, *Riparian rights, *Oysters, 
*Commercial shellfish, Commercial fishing, Ad- 
ministrative agencies, Surveys, Bays, Bodies of 
water, Legislation, Leasés, Fisheries, Fish manage- 
ment, Rivers, Legal aspects, Water law. 

Identifiers: Oyster beds. 


Riparian owners owning land bordering on oyster- 
planting areas may apply for oyster grounds in front 
of their land. The leasing of oyster grounds is 
recorded, and the leasehold of a riparian owner 
passes with the sale or iransfer of the riparian land. 
State residents, firms, and domestic corporations in 
the oyster business may lease oyster grounds from 
the Commission of Fisheries. Applications for 
leases should state the location and number of 
acres of the oyster ground desired. Except in the 
Chesapeake Bay, no single assignment of oyster 
grounds may exceed two hundred fifty acres, and 
no combined allotment to any person, firm, or cor- 
poration may exceed three thousand acres. Leases 
are for twenty years and may be renewed. 
Leaseholders’ rights to oyster grounds are subject 


to riparian rights and fishing rights. (McDonough- 
Florida) 
W70-01164 


TRANSFER OF OYSTER-PLANTING LEASES; 
RIGHTS OF RIPARIANS. 


Va Code Ann secs 28.1-110 thru 28.1-118.1 
(1969). 


Descriptors: *Virginia, *Oysters, *Commercial 
shellfish, *Riparian rights, Leases, Administrative 
agencies, Local governments, _ Navigation, 
Highways, Legislation, Legal aspects, Oysters, 


Eminent domain, Conservation, Fisheries, Fish 
management, Water law, Beaches, Ownership of 
beds, Beds. 

Identifiers: Oyster-planting grounds. 


No person may use natural oyster grounds or bot- 
toms not assigned to him. Lease-holders of oyster- 
planting grounds may transfer or assign their leases 
to state residents and domestic corporations in the 
oyster business. A transfer creates a new twenty- 
year lease and includes the balance of time remain- 
ing under the assigned lease. The Commission of 
Fisheries may decide not to collect rents for oyster 
grounds in disaster areas for oyster culture. The 
state highway and conservation departments and 
municipalities have eminent domain rights to any 
oyster bottoms within their respective jurisdictions. 
Riparian owners owning land surrounding creeks, 
coves, or inlets less than one hundred yards wide 
have exclusive shellfish-planting rights to the bot- 
tom. Leaseholders may erect oyster watchhouses 
that do not obstruct navigation. Leases to oyster 
grounds are subject to the rights of riparian owners 
wishing to build bulkheads or wharves in front of 
their land. Any person may apply to the Commis- 
sion for a permit to establish a bathing beach. (Mc- 
Donough-Florida) 

W70-01165 


CULLING OYSTERS. 
Va Code secs 28.1-124 thru 28.1-127 (1969). 


Descriptors: *Virginia, *Oysters, *Commercial 
shellfish, *Administrative agencies, Legislation, 
Commercial fishing, Conservation, Fish manage- 
ment, Legal aspects, Size, Public rights, Shellfish, 
Regulation, Control. 


Oysters taken from public, natural oyster beds must 
be culled at the place of taking. Shells under the 
statutory length must be replaced. It is unlawful to 
buy, sell, or possess oysters under the prescribed 
size. Catchers violating oyster size requirements 
may be required to scatter their entire cargo onto 
the public oyster rocks or post a cash bond. Throw- 
ing oysters or shells overboard (other than in the 
ordinary process of culling) upon the approach of 
an oyster inspector is evidence of violation of this 
chapter. (McDonough-Florida) 

W70-01166 


RHODE 
BOARD. 
For primary bibliographic entry see Field 06D. 
W70-01187 


ISLAND WATER RESOURCES 


RHODE 
BOARD. 


For primary bibliographic entry see Field 06D. 
W70-01188 


ISLAND WATER RESOURCES 


RHODE WATER RESOURCES 
BOARD. 


For primary bibliographic entry see Field 06D. 
W70-01189 


ISLAND 


RHODE 
BOARD. 


For primary bibliographic entry see Field 06D. 
W70-01190 


ISLAND WATER RESOURCES 


WATER POWER AND RESOURCES. 


For primary bibliographic entry see Field 06B. 
W70-01192 


WATER RESOURCES AND THE CHEMICAL 
INDUSTRY IN NEW JERSEY: AN ECONOMET- 
RIC AND ENGINEERING ANALYSIS, 

Rutgers - The State Univ., New Brunswick, N.J. 
Water Resources Research Inst. 

For primary bibliographic entry see Field 06D. 
W70-01217 
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EFFECTS OF CULTIVATION AND GRASS ON 
SURFACE RUNOFF, é 
Agricultural Research Service, Coshocton, Ohio. 
Corn Belt Branch. 

For primary bibliographic entry see Field 04A. 
W70-00863 


SIMULATION OF RUNOFF FOR DESIGN OF 
WATER RESOURCE SYSTEMS, 

State Water Plan Development of Water Resources 
Management, Prague (Czechoslovakia). 

For primary bibliographic entry see Field 04A. 
W70-00900 


PAT HARRISON WATERWAY DISTRICT. 
For primary bibliographic entry see Field 05G. 
W70-00958 


PAT HARRISON WATERWAY DISTRICT. 
For primary bibliographic entry see Field 05G. 
W70-00959 


PAT HARRISON WATERWAY DISTRICT. 
For primary bibliographic entry see Field 05G. 
W70-00960 


A PHYSICAL AND ECONOMIC ANALYSIS OF 
ALTERNATIVE IRRIGATION METHODS IN A 
SUB-HUMID CLIMATE, 

North Dakota State Univ., Fargo. 

E. C. Stegman, G. A. Johnsgard, A. Bauer, and D. 
O. Anderson. 

Available from the Clearinghouse as PB-187 684, 
for $3.00 in paper copy, $0.65 in microfiche. 
Research Project Technical Completion Report, 
Sept, 1969. 60 p, 16 tab, 12 fig, 72 ref. OWRR Proj 
B-007-NDAK. 


Descriptors: *Irrigation system design, *Alterna- 
tive irrigation methods, Irrigation program simula- 
tion, Crop production functions, Irrigation 
economic analysis, Irrigation. 


The question of on-farm system investment levels 
which are needed to produce near optimum returns 
is a difficult and relevant design problem for irriga- 
tion system planners. This question is particularly 
relevant to many humid and sub-humid areas 
where crops can be profitably produced without ir- 
rigation. The methodology of this project has cen- 
tered upon the development of computational 
models which simulate in detail the operation of 
specific types of sprinkler irrigation systems. These 
models are being applied to the long term climatic 
record of a test area (Oakes Irrigation District of 
North Dakota) to compute probability distribu- 
tions of parameters (i.e. number of irrigations, days 
of system operation, acre inches of water pumped, 
crop yield potential, etc.) which may be utilized to 
evaluate the physical and economic potential as- 
sociated with specific system types, capacities, and 
imposed management regimes. The computational 
models are being applied to combinations of physi- 
cal parameters (soils, crops, and irrigated unit size) 
which are expected to be representative of the test 
area during early stages of irrigation development. 
Relevant cost and return functions may then be ap- 
plied for economic analysis either as a second 
phase to this project or at such time a planner is in 
need of such analysis. This report describes the 
development of the computational models and as- 
sociated analyses relative to the test area and the 
selection of model inputs. These analyses include: 
(1) The identification and selection of physical 
conditions representative of the Oakes Irrigation 
District; (2) The development of crop production 
functions; (3) The development of computer simu- 
lation models for specific sprinkler system types; 
(4) Example model applications. 

W70-01086 


NEW WATER BIRD FOR EGYPT: 
Econ PT: A ROBOT 
Rand Corp., Santa Monica, Calif. 

Richard Murrow. 

ee Vol 24, No 142, p 256-260, 1968. 5 pb. 2 
ig. 


Descriptors: *Arid climates, *Irrigation operation 
and maintenance, *Water conveyance, *Farm 
equipment, Irrigation efficiency. 

Identifiers: *Egypt, *Shadoof. 


The shadoof is an ancient and simple man-operated 
fulcrum device which lifts water from an irrigation 
canal into the irrigated field. It is the most 
preferred irrigation device in Egypt but is enor- 
mously wasteful of man power. The common toy 
‘drinking bird’ alternately bobs forward into drink- 
ing position, then returns to erect standing position 
in an endless cycle. This engine requires Virtually 
no service or attendance and involves little fric- 
tional wear to create demands for lubrication or 
replacement. High Niie Valley temperatures offset 
by drying winds should keep a ’bird’ going virtually 
indefinately. The author added a tube with a scoop 
near the head which would scoop up water as from 
a canal and carry it backward through the tube to 
be dumped into another container at a higher level, 
such as the Egyptian field. A laboratory model 
seven feet in length using Freon 11 as the internal 
working fluid has performed successfully. Using 
proper materials such an engine could be built for a 
cost of $50 to $100, be portable, and perform effi- 
ciently the work of a man scooping up water each 
day. (Crouse-Arizona) 

W70-01205 


ESTIMATION OF GRAZING CAPACITY ON 
ARID GRAZING LANDS, 

Soil Conservation Service, New South Wales. 

R. W. Condon. 

IN G. A. Stewart, Ed., Land Evaluation, Papers of a 
CSIRO Symposium Organized in Cooperation with 
UNESCO, Macmillan of Australia, p 112-124, Aug 
26-31, 1968. 13 p, 4 fig, 7 ref. 


Descriptors: *Arid lands, *Grazing, *Land classifi- 
cation, *Rainfall, *Pasture management, Soil 
types, Topography, Soil-water-plant relationships, 
Carrying capacity, Range management, Stocking, 
Estimating. 

Identifiers: * Australia, *New South Wales, Vegeta- 
tion density. 


The author describes a method developed for esti- 
mating safe grazing capacity for arid lands in Aus- 
tralia. Rating scales were established for factors in- 
fluencing grazing capacity. Those factors increas- 
ing capacity were given a plus rating; those with an 
adverse effect, a penalty rating. It was necessary to 
establish the capacity for a base or standard land 
class and rating scales for the factors that would in- 
fluence variance from the standard unit. Such fac- 
tors as soils, topography, and density of woody spe- 
cies were rated, but the most important single vari- 
able was average annual rainfall. (Crouse-Arizona) 
W70-01206 


COMMUNITY IRRIGATION PROJECTS IN 
THE WAIKERIE DISTRICT OF SOUTH AUS- 
TRALIA, 

Hull Univ. (England). 

P. Crabb. : 
Geography, Vol 52, No 4, p 412-415, Nov 1967. 4 
p, | fig, 2 tab. 


Descriptors: *Arid lands, *Sprinkler irrigation, 
*Horticultural crops, Salinity, Drainage, Evapora- 
tion, Irrigated land, Irrigation programs, Citrus 
fruits. : 

Identifiers: *Australia, *Murray River, South Aus- 


tralia. 


Over 3,000 acres of the Waikerie District of South 
Australia have been irrigated since 1960. This land 
is well above the river level and in no danger of 
being flooded as had been earlier developed low 
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lands. The area of deep sandy soils is not suited to 
furrow-irrigation; therefore, a sprinkler irrigation 
system has been developed. Irrigation is managed 
on a community cooperative basis rather than by 
individual land holders. Most of the land is in 
orchards with some vineyards, and vegetables 
presently grown among the developing fruit trees. 
Much of the land is controlled by absentee owners 
but with resident managers. There are some dif- 
ficulties with periodic salinity of Murray river 
waters causing leaf poison and potential drainage 
problems, resulting in decreased production and 
fluctuation in the fruit market. However, the 
author concludes that undoubtedly the projects will 


be technically and economically successful. 
(Crouse-Arizona) 
W70-01207 


THE KHASHM EL GIRBA_ IRRIGATION 
SCHEME: A NEW SOCIO-Economic project in 
the sudan, 

Khartoum Univ. (Sudan). 

Mutwakil A. Amin. 

Professional Geographer, Vol 21, No 3, May 1969, 
p 150-152. 3 p, 1 fig, 2 ref. 


Descriptors: *Semiarid climates, *Irrigation pro- 
grams, Rural sociology, Economics, Social aspects, 
Relocation, Agriculture, Dam construction, Rota- 
tions, Cotton, Land tenure, Sugarcane, Wheat. 
Identifiers: *Sudan, Aswan High Dam. 


The article briefly describes relocation of a Nubian 
community flooded by the Aswan High Dam to 
semiarid land east of Khartoum. Since rainfall oc- 
curs within a month period, a diversion dam with 
an irrigation project was developed to conserve 
water and sustain the relocated group of some 32 
thousand persons. The soil was a deep fertile clay 
which with addition of a dependable water supply 
appears to be able to support a viable agricultural 
community based on cotton and sugar for export 
and wheat and vegetables for local consumption. 
Ownership and farm management activities are di- 
vided between settlers and the government accord- 
ing to availability of capital and technical abilities. 
The settlers are grouped into several villages in an 
attempt to preserve their former social structures. 
(Crouse-Arizona) 

W70-01208 


REGIONAL AND SEASONAL WATER SUPPLY 
IN THE TARIM BASIN AND ITS RELATION TO 
CULTIVATED LAND POTENTIALS, 

Hawaii Univ., Honolulu. 

Herold J. Wiens. 

Assn of Amer Geographers, Annals, Vol 57, No 2, 
June 1967, p 350-366. 17 p, | tab, 3 fig, 61 ref. 


Descriptors: *Arid lands, *Irrigation programs, 
*Melt water, *Water yield improvement, *Low- 
flow augmentation, Agriculture, Salinity, Evapora- 
tion, Irrigation canals, Channeling, Drainage pro- 
grams, Flow rates, Flow control, Rice, Wheat, 
Glaciers, Snow melt, Deserts, Water resources 
development. 

Identifiers: *China, *Sinkiang, *Tarim basin, Tim- 
ing (Flow), Oases. 


The Tarim Basin in Sinkiang is one of the more im- 
portant areas where China’s Communist regime is 
finding that application of efficient technology can 
be effective in increasing usable land and conserv- 
ing irrigation water. Since rainfall averages less 
than two inches per year, agriculture depends upon 
irrigations from glacier and snow melt from the 
high surrounding mountains. Streams flowing from 
the mountains carry an annual flow estimated at 
about 89 billion cubic meters. This is a basis for an 
estimate of potential limit on agricultural produc- 
tion in the Basin. Summer flows account for fifty to 
eighty percent of the annual flow. Because of in- 
adequate storage and poor drainage in many ir- 
rigated areas, full potential of the water supply has 
not been realized. Much water is lost to evapora- 
tion. Beveloped cropland in 1963 was seven mil- 
lion acres. With improved technology a potential of 
i million acres is estimated. (Crouse-Arizona) 
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W70-01210 


THE DEVELOPMENT OF THE IRRIGATION 
ECONOMY OF MENDOZA, ARGENTINA, 
Glasgow Univ. (Scotland). 

Arthur S. Morris. 

American Association of Geographers, Annals, Vol 
59, No 1, Mar 1969, p 97-115. 19 p, 10 fig, 30 ref. 


Descriptors: *Arid lands, *Irrigated land, *Land 
tenure, *Economics, *Agriculture, Irrigation effi- 
ciency, Diversion dams, Canal seepage, Ground- 
water, Deep wells, Water costs, Vine crops, 
Agronomic crops, Water law. 

Identifiers: *Argentina, *Agricultural develop- 
ment, Mendoza. 


The area around Mendoza in western Argentina is 
extremely arid but has experienced agricultural 
development based on irrigation using both surface 
and groundwater originating in the nearby Andes. 
The area near Mendoza is the oldest in terms of 
agricultural development and having a longer 
growing season, is devoted to vineyards. The farms 
tend to be small and technologically backward. 
Share cropping with short-term tenancy is com- 
mon. Water is supplied by canals from diversion 
dams, with the amount of water determined by 
natural river flow. These factors discourage long 
term investment in technological improvement on 
crop diversification. More recently developed out- 
lying areas, while less favored by climate, have 
tended toward more stable ownership of larger 
holdings, technological improvements and crop 
diversification. These lands depend to a large ex- 
tent upon modern wells, which are costly but assure 
a more dependable supply of water. The landowner 
is encouraged to invest in technology and diver- 
sified crop varieties that will make the most 
economical use of his water. Recent beginning of 
large storage dams will probably lead to further 
development of modern agriculture. (Crouse- 
Arizona) 

W70-01213 


TRICKLE IRRIGATION -- A PROMISING 
SECOND TOOL FOR A BREAKTHROUGH IN 
FOOD PRODUCTION IN TROPICAL, SUB- 
TROPICAL AND DESERT AREAS, 

Food and Agriculture Organization of the United 
Nations, Bangkok (Thailand). 

B. D. van’t Woudt. 

International Commission on Irrigation and 
Drainage Bull, p 88-96, July 1968. 7 p, 2 fig, 1 tab, 
8 ref, append. 


Descriptors: Irrigation, *Irrigation systems, *Irriga- 
tion practices, *Hydroponics, *Fertilizers, Crops, 
Crop production, Saline water, Costs, Drops 


(Fluids), Foreign research, Agriculture, 
Agronomic crops, Soil moisture, Agronomy, Salini- 
ty, Automatic control. 


Identifiers: Israel, Saline agriculture, Trickle irriga- 
tion. 


A method developed in Israel through which a 
water-fertilizer mix is continuously dripped on the 
soil at the base of a crop plant under field condi- 
tions is discussed. Noncorrosive plastic tubes are 
placed on the ground next to the base of crop 
plants; no soil levelling is required. The tubes, 
which can be permanent installations, continually 
drip water-fertilizer mix to plant roots. Control 
head units with water tap and filter, water meter, 
and fertilizer tank are located about every 5 acres. 
The unit requires about 2.5 gal/hr and the system 
takes 1 to 2.3 atm of pressure. Early results, con- 
clusions from related work, and field observations 
show that this method may produce high yields, 
allow water of high salinity to be used, reduce 
drainage problems, and permit complete automa- 
tion under field conditions in such a way that water 
and fertilizer applications meet but not exceed 
plant needs. Although the cost of installation varies 
from $1000 to $3000/ha, results may pay for this 
investment within a short time. (USBR) 
W70-01218 


Field 04 —WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Control of Water on the Surface 


04. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control of Water on the 
Surface 


FLOOD PLAIN INFORMATION, TROUT AND 
BLJOU CREEKS, SOUTH LAKE TAHOE, 
CALIFORNIA. ’ 
Corps of Engineers, Sacramento, Calif. 


Corps Eng Flood Plain Rep, Jul 1969. 23 p, 7 fig, 
11 plate, 8 tab. 


Descriptors: *Floods, *Flood damage, *California, 
Flood plains, Flood control, Non-structural alter- 
natives, Maximum probable flood. 

Identifiers: South Lake Tahoe (Calif), Standard 
project flood, Intermediate regional flood. 


Flooding of Trout and Bijou Creeks, South Lake 
Tahoe, California, is described in a report of flood 
plain problems based on records of rainfall, runoff, 
and historical and present flood heights. Maps, 
photographs, profiles, and cross sections indicate 
the extent of flooding that has occurred and which 
may be expected to occur in the future. The infor- 
mation is for use in study and planning ways to 
minimize vulnerability to flood damages by control 
of flood plain use by zoning and subdivision regula- 
tions, the construction of flood protection works, 
or by combinations of these approaches. (Knapp- 
USGS) 

W70-00856 


EFFECTS OF CULTIVATION AND GRASS ON 
SURFACE RUNOFF, 

Agricultural Research Service, Coshocton, Ohio. 
Corn Belt Branch. 

Frank J. Dragoun. 

Water Resources Res, Vol 5, No 5, p 1078-1083, 
Oct 1969. 6 p, 2 fig, 3 tab, 8 ref. 


Descriptors: Rainfall-runoff relationships, *Grass- 
lands, *Cultivation, *Cultivated lands, *Land 
management, Watershed management, Soil conser- 
vation, Water conservation, Erosion control. 
Identifiers: Cultivation effects ( (Runoff). 


Results of research show the effect of drastic 
changes in land use on surface runoff from 4-acre 
watersheds near Hastings, Nebraska. Surface ru- 
noff was significantly reduced two years after con- 
verting marginal cultivated fields to perennial grass 
and was equivalent to runoff from native meadow 
after the third year. Conversely runoff increased 
greatly the first year after native meadow was 
placed in cultivation. The significance of these 
results is evident in the conversion of more than a 
million acres of marginal cropland to permanent 
vegetation in the Great Plains and in the proposed 
conversion of many more acres. (Knapp-USGS) 
W70-00863 


STATE HIGHWAYS. 


Ill Ann Stat ch 121, secs 4-201, 4-201.9, 4-201.13 
(Smith-Hurd 1960). 


Descriptors: *Illinois, *Highways, *Bridges, *Ad- 
ministrative agencies, Legislation, Construction, 
Operation and maintenance, Navigable waters, 
Streams, United States, Contracts, Leases, Rivers, 
Transportation, Bridge construction. 

Identifiers: *Ferries. 


The Department of Public Works and Buildings 
shall have the power (1) to construct, purchase, 
lease or otherwise acquire, and (2) to operate 
without charge to the public, ferries over rivers and 
other waters upon any state highway, whether per- 
manently or temporarily located, until such time as 
it is deemed feasible and desirable to construct, 
maintain, and operate bridges across any stream 


between this state and any adjoining state where 
such bridge is necessary to connect the federal-aid 
highway network in this and such adjoining state 
and enter into agreements with adjoining states, 
persons, and the United States government in con- 
junction therewith. (Heckerling-Florida) 
W70-00888 


DAMS. 
SC Code Ann secs 18-5 thru 18-8 (1962). 


Descriptors: *South Carolina, *Dams, *Adminis- 
trative agencies, *Milldams, Riparian rights, 
Legislation, Legal aspects, Jurisdiction, Local 
governments, Water law, Water policy, Flood con- 
trol, Floodgates, Flow control, River regulation, 
Water control, Water storage, Regulation, Public 
health, Compensation. 

Identifiers: Nuisances. 


Persons who construct dams which cause overflow 
upon the lands of another without first having ob- 
tained permission to so flood, or who let off im- 
pounded water so as to injure the crops of others 
are in violation of this section. No person is 
authorized to keep water on land other than his 
own. When the general health is threatened by the 
condition of any milldam, the county commis- 
sioners may remove the cause of such nuisance, but 
the owner must be paid fair compensation for such 
dam. Commissioners may require use of floodgates 
on milldams when necessary for the protection of 
public health or when the drainage of uplands 
requires same. Provisions of this section do not oust 
the court of general sessions of jurisdiction to abate 
any millpond as a nuisance. (Johnson-Florida) 
W70-0089 1 


AQUEDUCT ROUTE OPTIMIZATION BY 
DYNAMIC PROGRAMMING, 

Technion - Israel Inst. of Tech., Haifa; and Water 
Planning for Israel Ltd., Tel Aviv. Water Supply 
Section. 

Nathan Buras, and Ze’ev Schweig. 

J Hydrol Div Proc of ASCE, Vol 95, No HY 5, p 
1615-1631, Sept 1969. 2 fig, 1 tab, 9 ref. 


Descriptors: *Optimization, *Aqueducts, *Rout- 
ing, *Dynamic programming, *Irrigation programs, 
Conduits, Laterals, Pumping, Costs, Planning. 
Identifiers: Teleghan Aqueduct, Ghazvin Develop- 
ment Project, Iran. 


A regional irrigation project supplying water to a 
number of villages scattered over a relatively flat 
area was modeled by a series of straight lines across 
the contours, representing the laterals, and a main 
conduit crossing these lines. This model was further 
formulated as a dynamic programming search 
technique, which yielded the preliminary optimal 
route of the main conduit. The optimality criterion 
was minimization of total cost of the aqueduct and 
the laterals, including the energy necessary for 
pumping water from the main conduit to supply 
points above it. The dynamic programming formu- 
lation enabled the search for minimum cost sec- 
tions of the aqueduct route, and the application of 
the principle of optimality insured the attainment 
of the overall optimum aqueduct route. This study 
was done in connection with the planning of the 
Teleghan Aqueduct, within the Ghazvin Develop- 
ment Project in Iran. (Thiuri-Cornell ) 

W70-00894 


CONDEMNATION BY CITIES, COUNTIES, 
AND DISTRICTS FOR FLOOD CONTROL OR 
DRAINAGE. 

For primary bibliographic entry see Field 06E. 
W70-00895 


SIMULATION OF RUNOFF FOR DESIGN OF 
WATER RESOURCE SYSTEMS, 

State Water Plan Development of Water Resources 
Management, Prague (Czechoslovakia). 

Ing Zdenek Kos. 
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Proc, Int Hydrol Symp, Vol 1, Colo State Univ, p 
283-289, Sept 1967. 7 p, 4 ref. 


Descriptors: *Synthetic hydrology, *Simulation 
analysis, *River systems, *Water Tesources 
development, *Reservoir design, *Optimization, 
Hydrologic data, Irrigation practices, Multiple-pur- 
pose project, Gaging stations, Withdrawal. 
Identifiers: Czechoslovakia. 


Simulation studies of Czechoslovak rivers were 
made. The aim of the study was to choose the best 
combination and allocation of capacities of reser- 
voirs to various uses in such a way as to generate 
the maximum net benefits. The design of the water 
resources system required the simulation of 
monthly flow records of some hydrologically re- 
lated stations along with specific irrigation require- 
ments. A multiunit multipurpose water resource 
system including five gaging stations, three reser- 
voirs, a nonwithdrawal use and withdrawal con- 
sumption, was studied. Operating procedures were 
tested. The operation procedure with two stages of 
regulation proved best. As the data of the period 
under study (50 years) covered some critical 
sequences of low monthly flows and high specific 
irrigation requirements, the results of most studies 
with synthetic records gave higher net benefits than 
those using measured data. (Thiuri-Cornell) 
W70-00900 


A STOCHASTIC APPROACH TO _ THE 
DEVELOPMENT OF A REGULATION PLAN 
FOR THE GREAT LAKES, 

Department of Energy, Mines and Resources, Ot- 
tawa (Ontario). Inland Waters Branch; and McGill 
Univ., Montreal (Quebec). 

For primary bibliographic entry see Field 02H. 
W70-00902 


APPLICATION OF DYNAMIC PROGRAMMING 
TO THE CONTROL OF WATER RESOURCES 
SYSTEMS, 

Stanford Research Inst., Menlo Park, Calif. 

For primary bibliographic entry see Field 06A. 
W70-00903 


LOWER MISSISSIPPI 
DEVELOPMENT DISTRICT. 


RIVER BASIN 


Miss Code Ann secs 5956-321 thru 5956-323, 
5956-325 thru 5956-327, 5956-329, 5956-330 
(Supp 1968). 


Descriptors: *Mississippi, *Water conservation, 
*Water resources development, *Water allocation 
(Policy), Legislation, Legal aspects, Channels, Sur- 
face waters, Flood control, Water supply, Missis- 
sippi River Basin, Mississippi River, Federal 
government, Louisiana, Investigations, Feasibility 
studies, Cost-benefit analysis, Structures, Con- 
struction, Financing, Regulation, Planning, 
Eminent domain, Public utility districts, Parks, Pol- 
lution abatement, Water pollution control. 
Identifiers: *Public policy, penalties (Civil). 


It is declared as a matter of legislative determina- 
tion that the waterways and surface waters of the 
state are among its basic resources; these resources 
have not been conserved to realize their full use; 
the utilization, development, conservation, and 
regulation of such waters are necessary for the pur- 
poses of flood control, pollution control, economic 
development, soil conservation, irrigation, naviga- 
tion, and pollution abatement; these purposes are, 
as a matter of public policy, in the best public in- 
terest. The Lower Mississippi River Basin Develop- 
ment District is created with the power to: (1) 


~ develop in conjunction with appropriate state and 


federal agencies plans for public works of improve- 
ment appropriate to the purposes stated above; (2) 
acquire engineering surveys, feasibility studies and 
cost estimates relating to the construction of facili- 
ties for controlling, storing, using, and distributing 
the waters within the Lower Mississippi River 
Basin; (3) acquire, maintain, and use any property 
necessary for the purposes of the District; and (4) 


finance its operation by specified means. Addi- 
tional powers of the district include water 
resources allocation, construction of necessary 
facilities, water resources conservation, and regula- 
tion. (Keith-Florida) 

W70-00912 


FERRIES. 
Ark Stat Ann secs 76-1701 thru 76-1730 (1958). 


Descriptors: *Arkansas, *Navigable rivers, *Non- 
navigable waters, Legislation, Legal aspects, 
United States, Federal government, Lakes, Ad- 
ministrative agencies, Taxes, Safety, Permits, 
Regulation, Water rights, Riparian rights, Trans- 
portation. 

Identifiers: *Public 
(Criminal), Licensing. 


ferries, Tolls, Penalties 


All ferries over public navigable streams are 
deemed public ferries. Every person owning the 
land fronting on a public navigable stream is enti- 
tled to keep a public ferry over such stream. All 
lakes retained as public property by the United 
States are deemed public navigable streams for the 
purposes of this act. Specific provisions cover the 
licensing and taxation of ferries. The ferryman is 
charged with keeping the ferry in such condition as 
will insure the safety of his loads. Tolls are specifi- 
cally regulated. Any private non-navigable stream 
may by court order be declared a ferry site in the 
public interest. (Keith-Florida) 

W70-00913 


COMMENT: EXTENDING THE APPLICATION 
OF THE LAW OF ACCRETIONS. 


Ohio Stat L J, Vol 23, No 4, p 771-773, Fall 1962. 
3 p, 22 ref. 


Descriptors: *Massachusetts, *Riparian rights, 
*Accretion (Legal aspects), *Riparian land, 
Ownership of beds, Beds under water, High water 
mark, Low water mark, Relative rights, Recreation, 
Navigation, Legal aspects, Competing uses, Ease- 
ments, Land tenure, Land use, Beaches, Tidal 
waters, Judicial decisions. 


Michaelson v Silver Beach Improvement Associa- 
tion, 342 Mass 251, 173 NE2d 273 (1961), in- 
volved a taking of riparian land by a municipality 
from private owners for the purpose of creating a 
public recreational beach. In Massachusetts ripari- 
an owners acquire title to adjacent land between 
the high and low water marks, subject to a public 
easement for navigation and free fishing. The doc- 
trine of accretion is also operative in Mas- 
sachusetts, and plaintiff landowners claimed that 
the artificial creation of the beach by the mu- 
nicipality was analogous to accretion and that 
ownership of the beach, therefore, inured to plain- 
tiffs. The Supreme Court of Massachusetts agreed 
with this contention, holding that unless the mu- 
nicipality’s project was connected with navigation 
or fishing, the private landowner had a right to the 
property or to compensation by the municipality. 
The author considers this result just, since the 
theory of riparian property is to encourage the 
development of private access to the sea. (Kelly- 
Florida) 

W70-00921 


CONSTITUTIONAL LAW--COMMERCE 
CLAUSE--WATER RIGHTS IN THE FLOW OF 
A NON-NAVIGABLE STREAM ARE PROPER- 
TY ee ti 

Joseph H. Widmar. 

U Pitt L Rev, Vol 21, No 3, p 548-551, Mar 1960. 4 


p- 


Descriptors: *Non-navigable waters, *Water rights, 
*Appropriation, *Compensation, Relative rights, 
Federal government, Judicial decisions, 
Preferences (Water rights), Federal jurisdiction, 
Legal aspects, Dams, Navigable waters, Tributa- 
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Ties, State governments, Streams, Water law, 
Reservation doctrine, Federal-state water rights 
conflicts, Jurisdiction, Riparian rights, United 
States, Riparian land. 


Grand River Dam Authority v United States, 175 F 
Supp 153 (1959), is representative of the difficul- 
ties encountered by the courts in balancing the 
tights of individual landowners along non-naviga- 
ble streams with the right of the federal govern- 
ment to control navigation. The instant decision 
held that an individual’s rights in a non-navigable 
stream are property rights which may not be taken 
by the United States without compensation. 
Although the trend in recent years has been 
towards increased governmental immunity along 
navigable streams, the instant case indicates that 
the courts are reluctant to extend this immunity to 
non-navigable waters. It is settled that a private in- 
dividual has no compensable property rights in the 
flow of a navigable stream, and there appears to be 
no justifiable reason for treating landowners along 
non-navigable streams differently. Upholding such 
a distinction would greatly increase the cost of and 
hinder federal water control projects. If the govern- 
mental immunity under the commerce clause ex- 
tends to the taking of water rights on navigable 
streams, the same reasoning should allow takings 
on the non-navigable tributaries. (Marsee-Florida) 
W70-00922 


FEDERAL REGULATION OF WATERWAYS. 
Rocky Mt L Rev, Vol 19, No 1, p 49-64, Dec 1946. 
16 p, 22 ref. 


Descriptors: *Federal jurisdiction, *Navigable 
waters, *Water rights, *Judicial decisions, Water 
resources development, Governments, Federal 
government, Federal-state water rights conflicts, 
State jurisdiction, Riparian rights, Relative rights, 
Watershed management, Prior appropriation, 
Flood control, Streams, Rivers, Water resources, 
Water law, Navigation, Navigable rivers, Rivers 
and Harbors Act, Tributaries, River systems, Legal 
aspects. 


The federal government has asserted increasing 
control over streams and rivers through the Con- 
stitution’s commerce clause. Congress has the 
power to regulate interstate commerce on naviga- 
ble waterways. An early Supreme Court case held 
that rivers which are navigable in fact are navigable 
in law. Navigable in fact means susceptible of being 
used, in their ordinary condition, as highways of 
commerce. A later case expanded this test so that 
any stream which may at any time have borne any 
sort of navigation, in any form, may be termed a 
navigable waterway. And further, any stream or 
watershed which contributes to such navigable 
waterway is subject to federal regulation of com- 
merce. Another Supreme Court decision held that 
whenever the profits of flood control exceed the 
costs, federal regulation of tributaries and 
watersheds is permitted, for watersheds are a key to 
flood control. The principal corollary effect of 
these cases is upon the water rights involved. Since 
water rights are not fifth amendment property and 
are subject to a dominant public interest in naviga- 
tion, these rights on almost every stream are sub- 
ject to destruction without just compensation. 
(Smith-Florida) 

W70-00928 


WATER AND WATER  COURSES--SER- 
VITUDES--ARTICLE 660, LOUISIANA CIVIL 
CODE OF 1879. 

Tul L Rev, Vol 21, No 4, p 716-718, June 1947. 3 
p- 


Descriptors: *Louisiana, *Obstruction to flow, 
*Drainage, “Legislation, Judicial decisions, 
Remedies, Damages, Flooding, Crops, Flow aug- 
mentation, Drains, Surface waters, Surface 
drainage, Surface runoff, Upstream, Water law. 
Identifiers: * Drainage servitude. 
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In the case of Brown v Blankenship, 28 So 2d 496 
(La App 1946), defendant landowner allowed 
brush and other natural growth to accumulate 
within a natural drain leading from plaintiff's land. 
The obstruction caused drainage water to remain 
on plaintiff's land so as to seriously damage crops 
growing thereon. Plaintiff sued to have defendant 
remove the obstruction and place the drain in a 
condition which would permit water to flow unin- 
terruptedly. The trial court held for plaintiff, and 
the appellate court affirmed holding that under the 
Louisiana Code defendant was required to keep the 
natural drain open even though he had taken no af- 
firmative action to obstruct it. Before this case, 
litigation over the servitude of drainage has in- 
volved affirmative actions which constituted a 
breach of the obligation created by the servitude. 
The instant case raises the legal question of 
whether the servitude of drainage imposes an 
obligation on the owner of the lower estate to take 
positive action to keep a drain clear of natural ob- 
structions. Under the Civil Code, there is no duty to 
take any affirmative action to preserve the natural 
drainage. Therefore, it would seem that defendant 
owed the plaintiff no duty to take any affirmative 
action to prevent the natural obstruction. 
(Heckerling-Florida) 

W70-00929 


NAVIGABLE WATERS--ARTIFICIAL LAKE 
CONNECTED TO RIVER, 

Donald Eugene Chaney. 

Mo L Rey, Vol 24, No 3, p 392-393, June 1959. 2 
p, 10 ref. 


Descriptors: *Missouri, * Navigable waters, * Artifi- 
cial watercourses, *Easements, Judicial decisions, 
Legal aspects, Mississippi River, Overflow, Banks, 
Dams, Fishing, Navigation, Federal government, 
Lakes, Relative rights. 

Identifiers: *Public easements, Drainage ditches, 
Dedication. 


Defendant created an artificial lake on his land and 
used it as a fishing resort. When the federal govern- 
ment constructed a dam on the Mississippi River, 
the water level of the artificial lake rose sufficiently 
so that it was possible to get a boat from the plain- 
tiffs land across defendant’s lake to the river. The 
plaintiff sued to force defendant to remove from his 
lake a pontoon bridge, and the trial court found for 
the defendant. The St. Louis Court of Appeals in 
Sneed v Weber, 307 SW2d 681 (St L Ct App 
1957), held that defendant’s lake was not navigable 
and not subject to a public easement of navigation. 
This was in line with the general rule that, subject 
to certain qualifications imposed by the commerce 
clause, an artificial body of water created by a 
private person on a site owned by him and not 
previously occupied by a body of navigable water, 
even though in fact usable for commerce, is not 
subject to rights of navigation by others unless the 
public acquires a right of navigation by dedication, 
which may be inferred from acquiescence in public 
use, or unless particular persons acquire an ease- 
ment of navigation by prescription. (Keith-Florida) 
W70-00937 


DRAINAGE (CHICAGO SANITARY DISTRICT). 


Ill Ann Stat ch 42, secs 362 thru 365, 368, 370, 
372a, 381 (Smith-Hurd 1956). 


Descriptors: *Illinois, *Lake Michigan, *Sanitary 
engineering, *Public health, Legislation, Regula- 
tion, Administration, Sewage, Sewage treatment, 
Locks, Dams, Canals, Navigation, Channels, Chan- 
nel improvement, Municipalities, Taxes, Assess- 
ments. 


The board of trustees of the sanitary district of 
Chicago may provide for the drainage of additional 
territory added to the district. The board may pro- 
vide channels, drains, and ditches for carrying off 
sewage. The district’s powers and jurisdiction over 
added territory shall be the same as that vested in it 
over the territory already included within the limits 
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of said sanitary district. The district shall permit all 
watercraft navigating the Illinois and Michigan 
canal to navigate the water of all channels of the 
sanitary district without delay and without payment 
of tolls. The district has no power to levy and col- 
lect any special assessment or tax upon any part of 
the added territory. The district may construct all 
dams north of the upper basin of the Illinois and 
Michigan canal as may be deemed necessary. 
(Moulder-Florida) 

W70-00940 


DRAINAGE-SELECTION, QUALIFICATIONS, 
POWERS, AND DUTIES OF COMMISSIONERS 
AND OTHER OFFICERS. 

Ill Ann Stat ch 42, secs 4-1 thru 4-39 (Smith-Hurd 
1956), as amended, (Supp 1969). 


Descriptors:  *Illinois, *Drainage districts, 
*Drainage systems, *Administrative agencies, 
Legislation, Legal aspects, Drainage, Regulation, 
Compensation, Surveys, Construction, Main- 
tenance, Drains, Levees, Eminent domain, Floods, 
Condemnation value, Right-of-way, Pumping 
plants, Repairing, Leases, Planning, Dredging, 
Easements, Assessments, Overflow, Loans, Financ- 
ing, Wildlife management. 


The elections of and qualifications for commis- 
sioners of drainage districts are provided for. The 
commissioners are under the supervision of the 
court, and many of their actions are subject to 
review by the court. The commissioners are em- 
powered to: (1) use district funds for any lawful 
purpose; (2) do all acts necessary for the purpose 
of surveying, constructing, altering, enlarging, 
repairing, and maintaining any drain, levee, or 
other work of the district; (3) exercise the power of 
eminent domain to accomplish the foregoing pur- 
poses; and (4) enter into agreements with any state 
agency relative to the use and control of ditches, 
drains, levees, and drainage structures for the pur- 
pose of fish and game management. The commis- 
sioners are under a duty to keep the drains, levees, 
pumping plants, and other works of the district in 
operation and repair. The manner in which the 
commissioners are to finance the operations of the 
district is specified; in particular, the commis- 
sioners are empowered, subject to court approval, 
to levy assessments for specified purposes. The 
commissioners may build up and maintain an emer- 
gency fund to meet emergencies arising from flood, 
overflow, or acts of God. (Keith-Florida) 
W70-00941 


WATER-DRAINAGE AND LEVEE DISTRICTS. 
Ark Stat Ann secs 21-101, 21-406, 21-407, 21-408 
(1968). 


Descriptors: *Obstruction to flow, *Arkansas, 
*Rivers, *Non-navigable waters, Salvage value, 
Navigation, Navigable rivers, Legislation, Drainage 
districts, Ditches, Drains, Levees, Legal aspects, 
Costs. 

Identifiers: Penalties (Criminal), 


The Cache River is declared a non-navigable river. 
It shall be unlawful for anyone to fell trees or 
timber in such a manner as to clog drains or 
ditches. Violation of this provision is a 
misdemeanor. Anyone who removes such’ obstruc- 
tion has a cause of action for the costs of removal 
against the one causing the obstruction. (Darragh- 
Florida) 

W70-00942 


DRAINAGE DISTRICTS. 


Miss Code Ann secs 4675, 4710, 4721, 4739, 4744 
(1956). 


Descriptors: *Mississippi, *Drainage districts, 
*Drainage programs, *Drainage engineering, 
Legislation, Eminent domain, Right-of-way, Taxes, 
Tax rate, Assessments, Condemnation, Utilities, 
Legal aspects, Channels, Ditches, Diversion struc- 
tures, Levees, Overflow, Canals. 


A procedure for creating drainage districts on peti- 
tion of one-fourth of the landowners in the 
proposed district is authorized. Three temporary 
commissioners shall be appointed and shall have 
the power: (1) to select a competent engineer to 
survey the region and make suggestions; (2) bor- 
row money to pay preliminary expenses; and (3) 
issue negotiable notes. All preliminary expenses of 
the drainage district shall be paid out of the 
proceeds of the first assessment levied under this 
article. Any landowner within the district may build 
ditches to drain his lands into the public ditches. 
The Board of Commissioners may condemn a right- 
of-way for such ditch. The Commissioners of the 
district may carry the ditches across, under, or 
through any highway, railroad, or utility lines. Dis- 
tricts created to control overflow and surplus water 
of rivers and their tributaries may additionally con- 
struct by passes to convey surplus waters by artifi- 
cial means by a shorter route from tributaries to the 
main water course. This statute is not to be con- 
strued as changing the law with reference to the 
disposition and diversion of waters. (Schram- 
Florida) 

W70-00952 


SWAMP LAND DISTRICTS. 
Miss Code Ann secs 4757 thru 4757-03 (1956). 


Descriptors: *Mississippi, *Swamps, * Drainage dis- 
tricts, *Administrative agencies, Drainage, Chan- 
nels, Legislation, Taxes, Tax rate, Assessments, 
Federal government, Administration, Government 
finance, Water districts, Channel improvement, 
Maintenance, Operation and maintenance, Legal 
aspects, Financing. 


The swamp land districts previously organized by 
statute shall continue to operate. The adoption of 
this code shall not repeal such laws insofar as any of 
such districts are concerned. If there are no com- 
missioners of such a swamp land district now in of- 
fice, the county board of supervisors shall appoint 
three commissioners for a period of four years. The 
commissioners shall have control and management 
of all of the affairs of such swamp land district and 
shall have the power and authority: (1) to make im- 
provements to and maintain existing drainage 
channels; (2) to contract and cooperate with any 
appropriate agency of the United States in so im- 
proving or maintaining any such channels; and (3) 
to expend the funds of such district. When recom- 
mended by the commissioners, the county board of 
supervisors may levy an annual tax on land in the 
district not to exceed twenty cents per acre in any 
one year. Said commissioners shall have full power 
and authority to do and perform all acts necessary 
and desirable in carrying out the purposes of this 
act. (Schram-Florida) 

W70-00953 


FLOOD CONTROL - DRAINAGE DISTRICTS. 
Miss Code Ann secs 4763, 4765-4766-03 (1956). 


Descriptors: *Mississippi, *Flood control, 
*Drainage districts, *Eminent domain, Condemna- 
tion, Easements, Right-of-way, Taxes, Tax rate, As- 
sessments, Drainage engineering, _ Ditches, 
Drainage programs, Construction, Federal govern- 
ment, Legislation, Maintenance, Operation and 
maintenance, Maintenance costs, Administrative 
agencies, United States, Legal aspects. 


The commissioners of any drainage district are 
authorized to give assurances to the federal govern- 
ment that all flood control works constructed by 
the United States will be maintained without ex- 
pense to the United States. Said commissioners 
may accept for the district any conveyance of 
lands, such lands to be rented, leased, or conveyed 
for the benefit of the district. Such lands, when 
vested in the district, are subject to taxation as are 
other lands. The commissioners are authorized to 
fix and levy an annual ad valorem tax not exceeding 
two mills on real and personal property to defray 
maintenance of flood control works. The commis- 
sioners may also assure the United States that they 
will furnish rights-of-way for all levees and drainage 
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ditches constructed by the United States. The dis- 
tricts may acquire such rights-of-way by con- 
demnation and eminent domain. The commis- 
sioners may levy an annual ad valorem tax not ex- 
ceeding two mills for the purpose of defraying and 
expenses of acquiring said rights-of-way. (Schram- 
Florida) 

W70-00954 


TOMBIGBEE RIVER VALLEY WATER 
MANAGEMENT DISTRICT. 

Miss Code Ann secs 5956-131, 5956-132, 5956- 
134, 5956-135, 5956-137 thru 5956-141, 5956- 
144, 5956-151 (Supp 1968). 


Descriptors: *Mississippi, *Water resources 
development, * Water conservation, * Water utiliza- 
tion, Legislation, Legal aspects, Administrative 
agencies, Financing, Surface waters, Overflow, 
Natural resources, Regulation, Recreation, Public 
policy, Beneficial use, Impounded waters, Eminent 
domain, Taxes, Planning, Wildlife conservation, 
Contracts, Water supply, Flood control, Pollution 
abatement. 

Identifiers: *Water management districts, Tombig- 
bee River, Penalties (Criminal). 


To conserve the state water resources for the 
realization of its full beneficial use especially with 
regard to the Tombigbee River Valley, the Tombig- 
bee River Valley Water Management District is 
created and established. The method by which a 
county within the Valley may become a member of 
the District is provided. The powers of the District 
are explicitly enumerated and those powers in- 
clude: public works planning to accomplish water 
resources development; the impoundment of over- 
flow and surface waters for specified purposes; 
construction and maintenance of necessary facili- 
ties; the power of eminent domain; and the power 
to contract for specified purposes. The District may 
provide for public parks, recreation facilities, and 
wildlife conservation. The directors of the District 
are empowered to promulgate regulations, applica- 
ble within the District, regarding water pollution, 
the waste of water, and recreational privileges. All 
counties which are members of the District will pay 
two mills of all ad valorem taxes due the state to the 
District. The District is empowered to issue bonds 
for specified purposes. The District may cooperate 
with other governmental agencies to accomplish 
the purposes of this Act. (Keith-Florida) 
W70-00955 


TOMBIGBEE RIVER VALLEY WATER 
MANAGEMENT DISTRICT. 


Miss Code Ann secs 5956-131, 5956-132, 5956- 
134, 5956-135 (Supp 1968). 


Descriptors: *Mississippi, *Water resources 
development, * Water conservation, *Water utiliza- 
tion, Legislation, Legal aspects, Surface waters, 
Watercourses (Legal), Overflow, Natural 
resources, Regulation, Flood control, Water 
supply, Pollution abatement, Irrigation, Naviga- 
tion, Recreation, Tributaries, Public policy, Flood 
damage, Beneficial use, Impounded waters, Cities, 
Eminent domain, Administrative agencies, 
Planning. 

Identifiers: *Water managment districts, Tombig- 
bee River. 


It is declared as a matter of legislative determina- 
tion that water resources in the state have not been 
conserved to realize their full beneficial use. The 
utilization, development, conservation, and regula- 
tion of such waters are necessary to insure: an 
adequate flood control program, Sanitary water 
supply, fulfillment of irrigation needs, and improve- 
ment of navigation and pollution abatement. To 
carry out the foregoing purposes with regard to the 
Tombigbee River Valley, the Tombigbee River 
Valley Water Management District is authorized; 
the makeup of the board of directors of said Dis. 
trict is provided for, and the manner in which coun- 
tes may get into the District is provided for, and 


the manner in which counties may get into the Dis- 
trict is set forth. When six counties have entered 
the District, it will be created as an agency of the 
state. The enumerated powers of the District in- 
clude the power to: develop in conjunction with 
other government agencies plans for public works 
for the purposes of floodwater damage prevention 
or the conservation, development, navigation, 
utilization, and disposal of water; impound over- 
flow water and the surface water of the Tombigbee 
River and its tributaries for the control, storage, 
preservation, or distribution of such waters; con- 
demn land for the purposes of this act; overflow 
public lands within the District; and do any other 
acts necessary to accomplish the purposes of this 
act. (Keith-Florida) 

W70-00956 


TOMBIGBEE RIVER VALLEY WATER 
MANAGEMENT DISTRICT. 


Miss Code Ann secs 5956-137, 5956-138 thru 
5956-141, 5956-144, 5956-151 (Supp 1968). 


Descriptors: *Mississippi, *Water resources 
development, *Financing, *Water utilization, 
Legislation, Legal aspects, Surface waters, Water- 
courses (Legal), Natural resources, Regulation, 
Water supply, Recreation, Reservoirs, Wildlife 
conservation, Easements, Fishing, Boating, Per- 
mits, Taxes, Administrative agencies. 

Identifiers: *Water management districts, *Tom- 
bigbee River, Public parks, Penalties (Criminal). 


The Tombigbee River Valley Water Management 
District is authorized to provide for public parks, 
recreation facilities, and wildlife preservation. It 
may acquire land within the project area for such 
purposes. The District’s Board of Directors is em- 
powered to promulgate all reasonable regulations 
to secure, maintain, and preserve the sanitary con- 
dition of all water flowing into any District reser- 
voir, to prevent the waste or unauthorized use of 
water, and to regulate all recreational and business 
privileges exercised within the District. The District 
is empowered to obtain an appropriation permit 
from the State Board of Water Commissioners. So 
long as the District has obligations outstanding, 
each member county will pay to the District two 
mills of all ad valorem taxes due by the county to 
the state and one-half mill on all of the cougty’s tax- 
able property within the District. An additional 
levy of two mills may be made by the counties for 
the District in specified circumstances. The Dis- 
trict’s board of directors is empowered to borrow 
money or issue District bonds for the purpose of 
financing the District’s operations. The District is 
empowered to act jointly with other political sub- 
divisions to implement the purposes of this act. 
(Kieth-Florida) 

W70-00957 


BIG BLACK RIVER BASIN DISTRICT. 


Miss Code Ann secs 5956-221 thru 5956-223, 
5956-225 thru 5956-228, 5956-230, 5956-231, 
5956-234 (Supp 1968). 


Descriptors: * Mississippi, *River basins, *Adminis- 
trative agencies, *Water resources development, 
Rivers, Taxes, Tax rates, Leadership, Legislation, 
State governments, Federal government, Overflow, 
Dams, Erosion control, Floodwater, Flood protec- 
tion, Flooding, Flood control, Recreation facilities, 
Parks, Appropriation, Eminent domain, Forests, 
Soil conservation, Tributaries. 

Identifiers: *River basin districts. 


To conserve, store, and regulate the waters of the 
Big Black River and its tributaries and their over- 
flow waters, this act authorized the organization of 
the Big Black River Basin District. The Act pro- 
vides for the selection and composition of a board 
of directors for such district and establishes 
procedure for the District's creation. Counties 
becoming members of the District are required to 
make annual payments thereto from funds raised 
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by special tax levy. Numerous powers are given the 
District, including the power: (1) to impound and 
appropriate overflow and surface waters of the Big 
Black River and its tributaries; (2) to forest and re- 
forest; (3) to prevent soil erosion; (4) to acquire 
lands by condemnation; (5) to require relocation of 
toads, railroads, power lines, and other named 
facilities; (6) to inundate public lands; (7) to 
establish and operate necessary facilities; and (8) 
to establish public parks and recreation facilities. 
The Act further gives the board of directors power 
to promulgate regulations for the District and sets 
forth penalties for violations thereof, The District 


may also borrow money and issue bonds. (Marsee- 
Florida) 


W70-00961 


BIG BLACK RIVER BASIN DISTRICT. 


Miss Code Ann secs 5956-221 thru 5956-223, 
5956-225, 5956-226, (Supp 1968). 


Descriptors: *Mississippi, *River basins, * Adminis- 
trative agencies, *Water resources development, 
Soil conservation, Rivers, Taxes, Tax rates, Financ- 
ing, Leadership, Legislation, State governments, 
Overflow, Erosion control, Dams, Floodwater, 
Flood protection, Flooding, Flood control, Recrea- 
tion facilities, Parks, Forests, Forestry, Tributaries. 
Identifiers: *River basin districts. 


The purposes of this Act are to conserve, store, and 
regulate the waters and overflow waters of the Big 
Black River and its tributaries for: (1) commercial, 
municipal, industrial, agricultural, and manufactur- 
ing purposes; (2) recreational purposes; (3) flood 
control; (4) timber development and irrigation; (5) 
navigation; (6) soil conservation; and (7) pollution 
abatement. Toward these purposes the Big Black 
River Basin District is authorized to be organized. 
All powers of the District shall be exercised by a 
board of directors to be selected and composed as 
herein provided. The District shall be created by 
the procedures set forth in this Act, after which 
creation any county may, through its board of su- 
pervisors, become a member. Counties becoming 
members of the District are required to make an- 
nual payment thereto from funds raised by special 
tax levy. (Marsee-Florida) 

W70-00962 


BIG BLACK RIVER BASIN DISTRICT. 


Miss Code Ann secs 5956-227 thru 5956-228, 
5956-230, 5956-231, 5956-234 (Supp 1968). 


Descriptors: *Mississippi, *River basins, *Adminis- 
trative agencies, *Water resources development, 
Rivers, Financing, Contracts, Legislation, State 
governments, Federal government, Overflow, 
Dams, Erosion control, Floodwater, Flood protec- 
tion, Flood control, Recreation facilities, Parks, 
Appropriation, Eminent domain, Forests, Soil con- 
servation, Tributaries, Grants. 

Identifiers: *River basin districts. 


The Big Black River Basin District is empowered 
to: (1) develop, in conjunction with federal and 
state agencies, plans for the conservation, develop- 
ment, storage, and regulation of soil and waters 
within the Pearl River Basin; (2) develop waters for 
navigation and prevention of flood damage; (3) 
acquire property by purchase, lease, or gift; (4) ob- 
tain grants and loans from the United States, (5) 
contract; (6) make surveys relating to the construc- 
tion of dams and reservoirs; (7) impound for 
beneficial use the surface water of the Big Black 
River and its tributaries; (8) forest and teforest, 
and prevent erosion and flood within the District, 
(9) store and preserve waters for irrigation and 
prevention of water pollution, (10) acquive proper- 
ty interests by eminent domain; (11) require the 
relocation of roads and highways, railroad lines, 
telephone and telegraph lines, properties, electric 
power lines, gas pipelines, and mains and facilities; 
(12) inundate public lends; (13) issue bonds; (14) 
fix and collect charges for services, facilities, or 
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commodities furnished by the District; (15) lease 
or sell property; (16) cooperate with other govern- 
mental agencies; and (17) establish public parks 
and recreation facilities. (Marsee-Florida) 
W70-00963 


LOWER YAZOO RIVER BASIN DISTRICT. 


Miss Code Ann secs 5956-351 thru 5956-353, 
5956-355 thru 5956-358, 5956-360, 5956-361, 
5956-369 (Supp 1968). 


Descriptors: *Mississippi, *River basin develop- 
ment, *Water districts, *River basin commissions, 
Legislation, Taxes, Operating costs, Tax rate, As- 
sessments, Surface waters, Overflow, Water con- 
servation, Fish conservation, Wildlife conservation, 
Optimum development plans, Water pollution, 
Dams, Canals, Reservoirs, Condemnation, Ease- 
ments, Construction, Right-of-way. Financing, 
Water pollution control, Flood control. 


Authority is given to organize the Lower Yazoo 
River Basin District to utilize, develop, conserve, 
and regulate the waters of that river. Provisions are 
made for the appointment of a Board of Directors 
who shall exercise all powers of the District. The 
creation of the District is dependent upon its ability 
to get at least three counties to join. Provisions 
describing the procedure for membership are 
detailed. Once the District is established, a tax levy 
of one-half mill is authorized within each member 
county to support the projects of the District. The 
District is empowered to: (1) make bylaws and 
regulations; (2) acquire land; (3) make feasibility 
studies; (4) impound and appropriate water from 
the river for beneficial use; (5) construct needed 
facilities; and (6) acquire by condemnation any 
easement or property needed. A number of qualifi- 
cations to these powers are included. Additionally, 
the District is authorized to provide for the preser- 
vation of fish and wildlife, secure sanitary water 
conditions, and prevent pollution. The power to 
borrow money and issue bonds is granted. 
(Schram-Florida) 

W70-00964 


LOWER YAZOO RIVER BASIN DISTRICT. 
Miss Code Ann secs 5956-351 thru 5956-353, 
5956-355, 5956-356 (Supp 1968). 


Descriptors: *Mississippi, *River basins, *River 
basin development, *River basin commissions, 
Water districts, Legislation, Taxes, Operating 
costs, Tax rate, Payment, Income, Assessments, 
State governments, Surface waters, Surface runoff, 
Overflow, Water conservation, Administration, 
Optimum development plans, Water law, Flood 
control, Financing. 


Provisions are made for the organization of the 
lower Yazoo River Basin District to utilize, 
develop, conserve, and regulate the overflow and 
surface waters of the Lower Yazoo River. A Board 
of Directors is authorized and all powers of the Dis- 
trict are to be exercised by them. Provisions for ap- 
pointment of members, their compensation, and 
election of officers are made. If any county desires 
to become a member of the District, it must pro- 
vide for an election to do so and approve a special 
ad valorem tax of one-half mill on all taxable pro- 
perty in the county. When three counties have 
become members of the District in the manner pro- 
vided, such District will then become created as an 
agency of the State. Each county which becomes a 
member of the District shall pay its pro rata share 
of the budgetary requirements of the District. Such 
share shall not exceed the avails of the levy of one- 
half mill on all taxable property in the county. Ad- 
ditional provisions include the methods of payment 
and authorization for the taxing power. (Schram- 
Florida) 

W70-00965 


LOWER YAZOO RIVER BASIN DISTRICT. 
Miss Code Ann secs 5956-357, 5956-358, 5956- 
360, 5956-361, 5956-369 (Supp 1968). 
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Descriptors: *Mississippi, *River basin commis- 
sions, *Water districts, *River basin development, 
Legislation, Condemnation, Navigation, Construc- 
tion, Easements, Right-of-way, Wildlife conserva- 
tion, Fish conservation, Water pollution, Water 
conservation, Federal government, Dams, Canals, 
Reservoirs, Water pollution control, Recreation 
facilities, Programs. 


The Lower Yazoo River Basin District, through its 
Board of Directors, is empowered to establish plans 
for public works of improvement for the develop- 
ment of waters in the district for navigation, indus- 
try, commerce, and shipping. Additional powers in- 
clude the right: (1) to make by laws and regula- 
tions; (2) to acquire land; (3) to make feasibility 
studies; and (4) to exercise any other rights in- 
herent to a corporate body. When the district has 
developed plans for a project, additional powers 
shall come into being in relation to such project. 
These include the right: (1) to impound and ap- 
propriate for beneficial use water of the river; (2) 
to construct all facilities deemed necessary; and (3) 
to acquire by condemnation any needed property. 
A series of limitations and qualifications to these 
powers are included. The district is authorized to 
provide for the preservation of fish and wildlife and 
to acquire land otherwise than by condemnation 
for such purposes. The directors are empowered to 
promulgate regulations to secure sanitary water 
conditions, prevent waste, and prevent pollution. 
The board may borrow money and issue bonds and 
notes to carry out the duties of this act. (Schram- 
Florida) 

W70-00966 


WESTPHAL V SCHMALZ (UNAUTHORIZED 
USE OF DRAINAGE SYSTEM). 
169 NW2d 401-403 (Minn 1969). 


Descriptors: *Drainage, *Minnesota, *Watersheds 
(Basins), *Drainage systems, Excess water (Soils), 
Judicial decisions, Tile drainage, Ditches, Drainage 
engineering, Drainage water, Land management, 
Watersheds (Divides), Flood control, Riddance 
(Legal aspects), Drains, Subsurface drains, Flood 
damage, Floods, Overflow, Agricultural 
watersheds, Damages, Assessments, Benefits, Pro- 
ject benefits, Relative rights, Legislation, Legal 
aspects. 


Defendant landowner drained part of his tract into 
a judicial ditch system serving another part of his 
tract and plaintiff’s tract. The land drained was not 
within the watershed served by the system and 
therefore was not assessed for benefits. Defendant 
cut across the watershed line with a tile drain to 
connect with an existing outlet in a part of his land 
within the watershed. Due to the increased pres- 
sure and volume of water in the extension serving 
plaintiff’s land, a portion of his tract was flooded 
after a heavy rainstorm causing flood damage to his 
crops. Plaintiff was granted a permanent injunction 
and damages. The applicable statute required a 
ditch system be used only when the land was as- 
sessed for benefits in the original judicial 
proceedings which established the ditch or when 
express authority was secured from the proper 
court or agency. This portion of defendant’s tract 
was not within the watershed, and drainage of the 
land was not authorized under the statute. (Dou- 
berley-Florida) 

W70-00971 


CONDEMNATION BY CITIES AND COUNTIES 
TO PROVIDE WATERSHEDS OR BEDS FOR 
WATER PIPES. 

Va Code Ann sec 25-232 (1969). 


Descriptors: *Virginia, *Condemnation, *Local 
governments, *Watersheds (Divides), Large 
watersheds, Small watersheds, Land use, Land 
tenure, Control, Eminent domain, Right-of-way, 
Easements, State jurisdiction, Costs, Pipes, Legisla- 
tion, Legal aspects. 


The governing body of any city or town may 
acquire by condemnation such lands or rights-of- 


way as may be necessary for providing watersheds 
for the use of such city or town and may acquire the 
necessary lands or rights for laying water pipes 
from such watersheds. The power of condemnation 
may be used where terms of purchase of the land 
cannot be agreed upon due to the incapacity of the 
owner or due to an inability to find the owner 
within this state. (Kelly-Florida) 

W70-00973 


EFFECT OF CHANGES OF STREAMFLOW 
REGIMEN ON RESERVOIR YIELD, 
State Univ. of New York, Syracuse. 
Resources Center. 

Richard H. Hawkins. 

Water Resources Res, Vol 5, No 5, p 1115-1119, 
Oct 1969. 5 p, 4 fig, 1 tab, 8 ref. 


Water 


Descriptors: *Reservoir yield, *Streamflow, 
*Reservoir operation, Reservoir storage, Water 
management (Applied), Water yield, Regimen, 
Systems analysis, Synthetic hydrology, Hydro- 
graphs. 

Identifiers: Streamflow regimen changes. 


A presumptive approach was used to gain insight 
into the question: How do alterations of streamflow 
characteristics affect downstream objectives. The 
special ease of flows changed in timing and volume 
from management on the tributary watershed in 
tandem combination with a downstream reservoir 
was considered. Change in mean yield of the reser- 
voir was taken as an index of utility of the stream- 
flow changes. Uniform increases of streamflow of 
5% and 15% and a half month delay in the annual 
hydrograph were assumed either singly or in com- 
bination, storage yield computations made, and dif- 
ferences in yields determined. Not all extra stream- 
flow was found to be useful although the increases 
gained utility with increasing storage availability. A 
timing delay was most important with smaller 
storage availability and then only to a limited 
degree. Flow increases combined with a timing 
delay produced results that were approximately 
simple additions to the two individual effects. (K- 
napp-USGS) 

W70-01001 


A WATER DISTRIBUTION SYSTEM FOR 
COLD REGIONS, The Single Main Recirculating 
Method. An Historical Review, Field Evaluation, 
and Suggested Design procedures, 

Alaska Univ., College. Inst. of Water Resources. 

R. Sage Murphy, and Charles W. Hartman. 
Available from the Clearinghouse as PB-187 685, 
for $3.00 in paper copy, $0.65 in microfiche. Pro- 
ject Completion Report, Institute of Water 
Resources Report No IWR-8, March 1969. 78 p, 2 
tab, 19 fig, 69 ref. OWRR Proj A-018-ALAS. 


Descriptors: *Distribution systems, *Pipelines, 
Water distribution, Arctic, Cold weather construc- 
tion. 

Identifiers: * Arctic water distribution system. 


The report describes the single-main recirculating 
water distribution system used in arctic and sub- 
arctic communities to prevent water main freezing. 
An historical review, data from a prototype instal- 
lation, and recommended design procedures are in- 
cluded for Far North facilities. The field data was 
obtained at Unalakleet, Alaska, a community on 
Norton Sound, an arm of the Bering Sea. Over a 
year of continuous data were obtained starting at 
the time the installation was constructed in 1965. 
The described facility is one of three presently in 
existence. 

W70-01088 


BASIC WATER USE DOCTRINES AND STATE 
WATER CONTROL AGENCIES. 

Am Water Wks Ass’n J, Vol 42, No 8, p 755-760, 
Aug 1950. 6 p, | ref. 
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Descriptors: *Water policy, *Administrative agen- 
cies, *Groundwater, *Surface waters, Water law, 
State governments, Legal aspects, Interstate com- 
pacts, Riparian rights, Appropriation, Reasonable 
use, Colorado River Compact, Water rights, Water 
resources, Legislation, Water pollution, Pollution 
abatement. 


Basic water law for both surface and ground water 
is discussed including the riparian doctrine, ap- 
propriation doctrine, common law tule, rule of 
reasoable use, and appropriation doctrine. Also 
discused are the state water control agencies which 
approve water uses. The functions of these agen- 
cies are divided into the following categories: (1) 
surface water; (2) ground water; (3) dams and 
diversion works; (4) water quality and treatment 
(public supplies); (5) water quality and treatment 
(industrial drinking water); (6) stream pollution 
control; (7) sewage disposal (technical); and (8) 
industrial waste disposal (technical). Statistical in- 
formation is presented concerning states having 
agencies exercising control over surface or ground- 
water. Briefly examined are several interstate com- 
pacts and agreements for the control and develop- 
ment of water resources. (Gabrielson-Florida) 
W70-01131 


APPROPRIATION WATER LAW ELEMENTS 
IN RIPARIAN DOCTRINE STATES, 

For primary bibliographic entry see Field 06E. 
W70-01134 


WISCONSIN LAW OF WATERS, 

Adolf Kanneberg. 

Wis L Rev, Vol 1946, No 2, p 345-393, Mar 1946. 
4 p, 151 ref. 


Descriptors: *Wisconsin, *Water management 
(Applied), *Navigable waters, *Administrative 
agencies, Navigation, Saw log test, Floatable 
streams, Riparian rights, Dams, Non-navigable 
waters, Ownership of beds, Federal government, 
Navigable rivers, Water levels, Water control, 
Water law, Administration, Permits, Regulation, 
Legal aspects. 


The determination and regulation of ‘navigable 
waters’ differs widely within the federal system. 
Federal definitions make navigable waters public 
highways, but fail to designate what waters are 
navigable. Wisconsin adopted the riparian doctrine 
of water law but has depended on case law and 
statutes in developing a definition of navigable 
waters, concluding that streams navigable in fact 
are public and that those non-navigable in fact for 
any reason are private property. Although beds 
under navigable streams may be owned by the 
respective riparians, those rights of ownership are 
subject to a public right of navigation. Wisconsin 
has vested control over navigable waters in the 
Public Service Commission with power to: (1) 
regulate the flow and level of water in streams; (2) 
Issue permits to construct dams on navigable 
streams; (3) issue permits for diversion of surplus 
water from one watershed to another; (4) authorize 
bridges over navigable streams; (5) abate unlawful 
obstructions in navigable waters; (6) contract for 
the removal of sand, gravel, and marl from beds of 
navigable lakes; (7) supervise water control for 
Milldam Act dams; (8) regulate dams on non- 
navigable streams. (McDonough-Florida) 
W70-01138 


THE NAVIGATION SERVITUDE AND JUST 
cr hapb STRUGGLE FOR A DOC- 


- Richard W. Bartke. 


Ore L Rev, Vol 48, No 1, p 1-24, Dec 1968. 


Descriptors: *Federal jurisdiction, *Condemna- 
tion, — *Compensation, *Condemnation value, 
Proprietary power, Riparian rights, Water Tights, 
Easements, Admiralty, Benefits, Water resources, 
Water resources development, Water, Water law, 
Navigable waters, Navigable rivers, Legislation, 


Water policy, Planning, Eminent domain, Judicial 
decisions. 


The national sovereignty over navigable waters, 
called the ‘navigation servitude,’ is similar to an 
easement and is derived from the Constitution’s 
commerce clause and grant of admiralty jurisdic- 
tion. These provisions entitle the federal govern- 
ment to the use and benefit of the bed, banks, and 
water of any navigable watercourse and have con- 
ferred upon the federal government a proprietary 
interest in the navigable waters of the nation. The 
problem exists as to what compensation is required 
by the fifth amendment to be paid for the taking of 
‘fast lands,’ or lands just above the ordinary high 
water mark. The sovereign does not have to pay for 
what it owns. So where condemned land has added 
value because of a possible water-power site, no ad- 
ditional compensation is paid. The water power is 
subject to the navigation servitude, so no private 
party has an interest therein. Where partial flood- 
ing of land would increase the value of the 
remainder of the land, this increase can be 
deducted from the compensation for the flooded 
portion. But if the remainder were also flooded 
later, only the original value would be awarded. 
Various other types of awards have also confused 
and clouded the law. (Smith-Florida) 

W70-01144 


THE NAVIGATION SERVITUDE AND JUST 
COMPENSATION: STRUGGLE FOR A DOC- 
TRINE, 

Richard W. Bartke. 

Ore L Rev, vol 48, no 1, p 24-44, Dec 1968. 


Descriptors: *Federal jursidiction, *Condemna- 
tion, *Federal Power Act, *Compensation, Ease- 
ments, Planning, Condemnation value, Proprietary 
power, Riparian rights, Water rights, Navigable 
waters, Water policy, Navigable rivers, Water 
resources, Benefits, Water, Water law, Judicial 
decisions, Legislation, Admiralty, Water resources 
development. 


Certain state governments, local governmental 
bodies, or private parties may invoke the naviga- 
tion servitude through the federal eminent domain 
power as a licensee under the Federal Power Act. 
A licensee likewise will have to pay just compensa- 
tion for property taken, but not for interests at- 
tributable to the navigation servitude. Under sec- 
tion 21 of the Federal Power Act, Congress 
donated parts of the public domain for the purpose 
of power development. If any charge is made for 
these donations, such charge should be reflected in 
either payments to the federal treasury or lower 
power rates to consumers. Section 21 should be 
construed as putting a Federal Power Commission 
licensee in the same position as the United States, 
with the same power of eminent domain. The use of 
water has been rapidly increasing. Therefore, it is 
becoming more important that planning be com- 
prehensive for an entire basin. In this planning the 
navigation servitude may be of crucial importance. 
Once the courts admit that the federal navigation 
servitude is proprietary in nature, many of the 
problems involving water rights will be resolved. 
(Smith-Florida) 

W70-01145 


STOUDER V DASHNER (DOMINANT VERSUS 
SERVIENT LAND RIGHTS RELATING TO 
DRAINAGE OF SURFACE WATERS). 

49 NW2d 859-866 (Iowa 1951). 


Descriptors: *Iowa, *Surface runoff, *Drainage 
water, *Obstruction to flow, Surface drainage, 
Channels, Water spreading, Overland flow, Floods, 
Drainage, Runoff, Surface-groundwater relation- 
ships, Surface waters, Percolating water, Subsur- 
face runoff, Relative rights, Remedies, Legal 
aspects, Judicial decisions. 


Plaintiff upper landowner brought action agaist 
defendant lower landowner and others to enjoin 
them from maintaining obstructions that prevented 
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surface flood waters from draining from plaintiff’s 
land onto defendant's land. Defendant filed a coun- 
terclaim for damages and prayed for an injunction 
for removal of a concrete tube located under a rail- 
road embankment. The original rule in lowa con- 
cerning drainage of surface waters has been 
modified in the interest of agriculture to the extent 
that the owner of the higher land may drain his land 
into a natural watercourse without liability to a 
lower proprietor for resulting damages, even if the 
effect is to throw the surface water in somewhat in- 
creased volume on the servient estate. A definite 
channel is not essential to definition of a water- 
course. A dominant proprietor may, through use of 
a ditch, cause water to flow in its natural direction 
instead of over the surface or by percolation where 
no new watershed is tapped and where no addition 
to the former volume is caused by said ditch out- 
side of what formerly reached the same point on 
the servient tract over a wider surface. Based on 
this rule the trial court held for the plaintiff and was 
affirmed by the Supreme Court. (Moulder-Florida) 
W70-01146 


ROCKLAND COUNTY ANTI-RESERVOIR 

ASS’N V DURYEA (PREVENTION OF RESER- 

VOIR CONSTRUCTION). 

Fit eee Div 457, 123 NYS2d 445-452 (Sup Ct 
). 


Descriptors: *New York, *Reservoirs, *Reservoir 
construction, *Water works, Legislation, Regula- 
tion, Reservoir yield, Usable storage, Reservoir 
sites, New Jersey, Safe yield, Water distribution 
(Applied), Water supply, Water yield improve- 
ment, Judicial decisions, Reservoir operation, 
Reservoir storage, Relative rights. 


Spring Valley Water Works, a wholly owned sub- 
sidiary of Hackensack Water Company, supplies 
water to communities in Rockland County. Spring 
Valley Water Works determined that due to the ex- 
panding population and industrial water require- 
ments of the area, more water was needed to meet 
the area’s needs. Foliowing their petition, the Com- 
pany received permission to construct a reservoir 
from the Water Power and Control Commission. 
This decision was challenged, with the principal 
contention being that the reservoir would have 
greater capacity than required and that the project 
was for the primary benefit of the water company. 
This contention was rejected by the Commission, 
which stated that an additional source of water was 
essential to assure Spring Valley an adequate 
supply for present and future needs. The benefit to 
the Company was substantial but a necessary, in- 
cidental effect of the project. In a review of this 
decision, the court found that the Commission’s 
findings upon the subject of the project’s ‘public 
necessity’ were adequate. The Commission did not 
have to make findings upon the question of com- 
parative well and reservoir costs or the effect of the 
reservoir on the consumer water rates. Section 396 
of the conservation law was found to be constitu- 
tional. (Moulder-Florida) 

W70-01147 


JURISDICTION OF COUNTY DRAINAGE 
BOARDS. 
Ind Ann Stat secs 27-2201 thru 27-2206 (Supp 


1968). 


Descriptors: *Indiana, *Drainage systems, *Ad- 
ministrative agencies, *Jurisdiction, Drains, 
Drainage districts, Local governments, Cities, As- 
sessments, Water districts, Riparian rights, Flood 
control, Maintenance, Benefits, Legislation, Legal 
aspects. 


Legal drains are under the jurisdiction of the coun- 
ty drainage board in each county. Legai drains 
located within a conservancy district are not sub- 
ject to this act unless they flow directly or indirectly 
into any legal drain subject to this act. In such case, 
the board will assess the lands within the con- 
servancy district to the extent benefited. Legal 
drains that are part of a fiood control project are 
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not within the jurisdiction of this act. Private and 
mutual drains, and city or unincorporated town 
drains are not subject to this act, but the lands 
drained may be assessed for improvements to a 
legal drain if such lands are also drained by a legal 
drain. Any or all owners of lands affected by a mu- 
tual drain may request the board to assume ju- 
risdiction over the drain and declare it a legal drain. 
Upon request, the board may determine if drainage 
maintenance and repair districts or associations 
formed to maintain and repair drains are no longer 
active. On finding that such districts or associations 
are no longer active, the board may declare the 
drains to be legal drains and assume jurisdiction 
over them. (McDonough-Florida) 

W70-01150 


FLOOD CONTROL. 
Miss Code Ann secs 4767, 4767.3, 4767.7, 4768 
(1956), as amended, (Supp 1968). 


Descriptors: *Mississippi, *Flood control, *Chan- 
nel improvement, *Local governments, Cutoffs, 
Dams, Levees, Eminent domain, Taxes, Tax rate, 
Assessments, Condemnation, Easements, Right-of- 
way, Construction, Legislation, Mississippi River, 
Federal government, National parks, National 
memorials, Drainage, Legal aspects, Political 
aspects, Leases. 


The Board of Supervisors of any county where the 
United States has authorized flood control im- 
provements, including channel clearing, cut-offs, 
levees, and dams is authorized, in relation to such 
project, to assure the federal government that it 
will: (1) provide all necessary lands, easements, 
and rights-of-way; (2) hold the United States free 
from any damages due to construction; and (3) 
maintain and operate the works after completion. 
Additional powers of said counties include the right 
to: (1) levy and assess taxes; (2) exercise eminent 
domain; (3) accept conveyances of land; and (4) 
accept agreements from benefitted landowners to 
save the county harmless on account of said as- 
surances given by the county. The board of super- 
visors of any county on the Mississippi in which a 
national park or cemetery is located may addi- 
tionally levy a county-wide tax to supplement the 
construction and maintenance of the project. 
When the needed land is outside the county, the 
county is empowered to contribute to the cost of 
acquiring such land. All moneys paid to the state by 
the federal government for leases of flood control 
lands shall be apportioned to the counties in which 
such lands are located. (Schram-Florida) 
W70-01153 


SILVER BLUE LAKES APARTMENTS V 
SILVER BLUE LAKE HOME OWNERS ASS’N 
INC (UNREASONABLE USE OF ARTIFICIAL 
WATERBODY). 

225 So2d 557-561 (3 DCA Fla 1969). 


Descriptors: *Judicial decisions, *Legal aspects, 
*Florida, *Lakes, Riparian rights, Ownership of 
beds, Usufructuary right, Relative rights, 
Remedies, Riparian land, Surface waters. 
Identifiers: * Man-made lakes, Injunctions (Prohibi- 
tory). 


The owners of land underlying a man-made lake 
sought to enjoin an allegedly unreasonable use of 
the surface of the lake by tenants of an apartment 
complex bordering on the lake. The trial court is- 
sued the injunction to permanently enjoin the te- 
nants from using the lake and restricting use to 
owners of the underlying land. The corporate 
owner of the apartments appealed, alleging that 
said injunction violated his constitutional rights. 
The district court of appeal affirmed saying that no 
rights of the owner were disturbed as he could still 
use the lake as an owner. The tenants, however, 
were not owners of underlying land. Therefore, 
they could be completely enjoined from using the 
lake because their use was unreasonable and made 
it impossible for the actual owners to exercise their 
right to use the lake. The corporate owner would 
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not be permitted to control the use of this man- 
made lake by multiplying its right of use by the 
number of tenants claiming under the corporation. 
(Darragh-Florida) 

Ww70-01154 


SURFACE RUNOFF AND FLOODWATER 
DIVERSION. 


Va Code Ann secs 62.1-105, 62.1-106 (1968). 


Descriptors: *Virginia, *Riparian rights, *Surface 
runoff, *Impounded water, Diversion, Water per- 
mits, Floodwater, Water levels, Prior appropria- 
tion, Priorities, Administration, Diversion struc- 
tures, Water control, Water injury, Water law, 


Water rights, Water storage, Average flow, 
Damages, Legislation, Impoundments, Legal 
aspects. 


Identifiers: Floodwater diversion. 


A landowner may capture surface runoff waters on 
his land provided the capture does no damage to 
others. Upon approval, riparian owners may cap- 
ture or impound water in watercourses which is 
over and above the average flow of the stream if: 
(1) the capture or storage will not damage others; 
(2) the riparian owner owns the land on which the 
water will be stored; (3) the riparian owner bears 
all costs of impounding the water; (4) a registered 
civil or agricultural engineer approves of the con- 
struction of the impounding facilities; and (5) the 
capture of water will not decrease the average flow 
in the watercourse. Upstream riparian owners have 
ed to the right to store floodwaters. (Mc- 
onough-Florida) 
W70-01177 


MILLS, DAMS, AND CERTAIN 
WORKS ON WATERCOURSES. 


Va Code Ann secs 62.1-116, 62.1-119, 62.1-124 
(1968). 


OTHER 


Descriptors: * Virginia, *Mills, Mill dams, *Canals, 
Legislation, Public benefits, Public health, Dams, 
Dam construction, Barriers, Diversion structures, 
Fish barriers, Overflow, Navigation, Compensa- 
tion, Riparian rights, Water law, Watercours 
(Legal), Canal construction, Administrative agen- 
cies, Water works, Relative rights. 

Identifiers: *Obstructions to navigation. 


A person owning a water mill useful to the public 
and desiring leave to erect a dam across or in the 
bordering watercourse, or to cut or enlarge a canal 
through lands above or below, or to raise a dam, or 
to construct a work on or through the lands of 
another to confine the watercourse, may apply to 
the circuit court of the county wherein such mill is 
located for such permission. Commissioners, ap- 
pointed to decide such issue, must inquire whether 
any lands will be overflowed, navigation and the 
passage of fish will be obstructed, or the health of 
the neighbors will be annoyed by the stagnation of 
the waters or otherwise. They must also circum- 
scribe the lands necessary for the canal, dam, or 
work not being more than one acre for a dam, nor 
more than one hundred feet in width for a canal, 
and must ascertain a just compensation. Any lands 
which will be adversely affected shall likewise be 
examined and compensation ascertained. These 
results must be set forth in a report. No person may 
by means of any such leave draw the water from 
any millpond of another or do anything in conflict 
with any vested right in any waterworks erected on 
such watercourse. (Schram-Florida) 

W70-01178 


IMPROVEMENT OF NAVIGABILITY OF 
STREAMS. 
Va Code Ann secs 62.1-155 thru 62.1-158 (1968). 


Descriptors: *Virginia, * Navigable rivers, *Naviga- 
tion, *Channel improvement, Legislation, Ease- 


ments, Right-of-way, Legal aspects, Permits, 
Pipelines, Transportation, Drainage systems, 
Bridges, Oysters, Shellfish, Clams, Local govern- 
ments, Federal government, Water resources 
development, Utilities, River basin development, 
Dredging. 


All cities situated on navigable streams may 
cooperate with the United States in the deepening, 
widening, and straightening of the channels thereof 
to improve navigability and in making provision for 
turning basins at terminals and mooring areas 
thereon. Such cities may assure the United States 
that they will: (1) furnish lands, easements, and 
rights-of-way and spoil or dredged material 
disposal areas; (2) furnish permits for ingress and 
egress to highways, construction of pipeline trestles 
across oyster and clamming grounds, and laying 
dredge pipelines across adjacent lands; (3) hold the 
United States free from damages; (4) relocate 
roads, bridges, waterfront structures, sewerage, 
water supply, and other utility facilities; (5) con- 
struct, maintain, expand, and operate terminal 
facilities; and (6) contribute funds for mooring 
areas adjacent to river terminals of such cities when 
necessary because of expansion of such terminal 
facilities. Such cities have the power to irrevocably 
bind themselves to do anything necessary to ex- 
ecute the above assurances. Claims for damages to 
oyster and clamming grounds may be asserted in 
the courts having jurisdiction in the county or city 
in which such damages occur. (Schram-Florida) 
W70-01180 


DUTIES OF DIRECTOR OF PUBLIC WORKS. 
R 1IGen Laws Ann secs 46-1-1, 46-1-2 (1956) 


Descriptors: *Rhode Island, *Administrative agen- 
cies, *Harbors, *Supervisory control (Power), 
Tidal waters, Utilities, Public rights, Surveys, 
Navigation, State governments, State jurisdiction, 
Legislation, Water law, Legal aspects, Regulation, 
Administration. 

Identifiers: Obstructions. 


The Director of Public Works has control and su- 
pervisory power over all harbors and tidewaters in 
the state. The Director may order the removal of 
unauthorized obstructions and encroachments in 
harbors and tidewaters and may survey harbors and 
public waters to protect state interests. (Mc- 
Donough-Florida) 

W70-01182 


CONSTRUCTION OF PORT FACILITIES. 


R I Gen Laws Ann secs 46-5-1 thru 46-5-16 
(1956), as amended, (Supp 1968). 


Descriptors: *Rhode Island, *Harbors, *Port 
authorities, *Coastal engineering, Coastal struc- 
tures, Navigation, Transportation, Eminent 
domain, Land tenure, Riparian rights, Piers, Chan- 
neling, Channels, Bulkheads, Landfills, Rates, 
Public benefits, Administrative agencies, State 
governments, Public lands, Legal aspects, Legisla- 
tion, Leases, Docks, Basins, Condemnation. 


The Department of Natural Resources may acquire 
by purchase, lease, or condemnation any real pro- 
perty, tide-flowed lands, plats, terms, easements, 
privileges, foreshore, riparian rights, littoral rights, 
and uplands as are necessary for public use. Title to 
such land shall vest in the state. Procedures are set 
forth herein for the taking of such lands. The De- 
partment may utilize such land for the construction 
of wharves, piers, bulkheads, slips, docks, basins, 
channels, and other port facilities, and may 
establish rates for the wharfage, cranage, and 
dockage of all vessels admitted thereto. The De- 
partment may also: (1) control and manage a por- 
tion of such facilities for public use; (2) lease the 
facilities; (3) establish regulations and penalties for 
the care of the acquired property; and (4) dispose 
of lands no longer needed. The administration of 
the division of fish and game in the Department of 
Agriculture and Conservation may expend the 
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funds herein appropriated to establish and maintain 
yacht and boat moorings. Such moorings shall be 
available to the public without charge. (Marsee- 
Florida) 

W70-01183 


OBSTRUCTIONS TO NAVIGATION. 
R I Gen Laws Ann secs 46-6-1 thru 46-6-16 
(1956). 


Descriptors: *Rhode Island, *Navigation, *Ad- 
ministrative agencies, *Regulation, Landfills, Tidal 
waters, Abatement, Cost allocation, Costs, Cost 
repayment, Cost transfer, Bays, Rivers, Boats, 
Piers, Bridges, Bridge construction, Oysters, Ships, 
Legislation, Federal government, State govern- 
ments, Riparian rights. ; 
Identifiers: *Shipwrecks, *Obstruction to naviga- 
tion. 


The Director of Public Works regulates the 
depositing of dirt and other substances into public 
tidewaters, and plans for the filling of tide flats or 
the construction of wharves, piers, bridges, or other 
structures over public tidewaters must be approved 
by the Department of Public Works. Unauthorized 
encroachments on tidewater constitute a public 
nuisance and may be abated. Special provisions are 
made for the protection from obstruction of certain 
specified watercourses. The Director of Public 
Works shall remove or have removed wrecked, 
sunken, or abandoned vessels and other obstruc- 
tions from state tidewaters. The cost of such 
removal is distributed as herein provided. It is the 
duty of commissioners of wrecks and shipwrecked 
goods and of harbor masters to give immediate 
notice to the Department of Public Works of all 
shipwrecks and obstructions existing in tidewaters 
of their town or harbor. The Director may apply for 
federal reimbursement of removal expenses which 
might properly be paid thereby. Nothing herein 
shall impair the rights of riparian proprietors to 
construct wharves pursuant to law. (Marsee- 
Florida) 

W70-01184 


RHODE ISLAND PILOTAGE REGULATION. 
RI Gen Laws Ann secs 46-9-1 thru 46-9-7 (1956). 


Descriptors: *Rhode Island, *Navigation, *Ad- 
miralty, *Administrative agencies, Legislation, 
Boats, State governments, Leadership, Permits, 
Ships Transportation, Legal aspects, Safety, Regu- 
ation. 


It is the policy of Rhode Island to provide for safe 
navigation in state waters maintain a state pilotage 
system, and insure an adequate supply of well-- 
qualified pilots. An independent State Pilotage 
Commission is created within the Department of 
Public Works. The duties of the Commission are 
set forth. Provision is also made governing: (1) 
which vessels are required to take pilots; (2) which 
vessels are exempt from this Act; (3) piloting 
without a license; and (4) qualifications for licen- 
sees. (Marsee-Florida) 

W70-01186 


THE ASWAN HIGH DAM, 
Texas Univ., Austin. 


For primary bibliographic entry see Field 06B. 
W70-01201 


FIELD EVALUATION 

SUREMENT METHODS, 

Idaho Univ., Moscow; and Agricultural Research 

Service, Kimberly, Idaho. Smake River Research 

Center. 

C. E. Brockway, and R. V. Worstell. 

Second Seepage Symposium, Proceedings, 

Aeon vem a 25-27, 1968. Agricultural 
esearch Service, Washington, DC, - 

1969. 7 p, 3 fig, 2 tab. ST an ee 


OF SEEPAGE MEA- 


Descriptors: *Seepage, *Seepage losses, *Evalua- 
tion, *Canal seepage, *Field tests, Ponding, Pond- 
ing tests, Measurement, Reaches (Dist 
Idaho, Costs, Field data. Viste 
Identifiers: Seepage meters, Inflow-outflow mea- 
surement, Minidoka Project (Idaho). 


Experiments with ponding tests, seepage meters, 
and inflow-outflow methods for measuring seepage 
from canals were conducted in 1965-66 on the 
Minidoka Project in Idaho. The ponding test is the 
most accurate but the most expensive. Using 
seepage meters for obtaining estimates is fast and 
economical; however, new types of meters capable 
of functioning in canals at operating depth should 
be developed and studied. Almost all available me- 
ters are capable of measuring seepage with 
reasonable accuracy, but discretion must be used in 
the amount of confidence placed in average values 
determined from meter tests. The procedure out- 
lined for estimating the number of meter tests 
required can be used to judge the confidence to be 
placed in any group of tests. Inflow-outflow 
methods are usually too expensive for short-dura- 
tion seepage measurements; however, a good in- 
stallation does indicate seasonal changes in loss 
rates. Accuracy of inflow-outflow determinations is 
limited by flow-measuring devices, but for canals 
with large seepage losses, inflow-outflow methods 
may be the most expedient and sufficiently accu- 
rate. (USBR) 

W70-01236 


REVIEW OF METHODS FOR MEASURING 
AND PREDICTING SEEPAGE, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

Herman Bouwer, and Robert C. Rice. 

Second Seepage Symposium, Proceedings, 
Phoenix, Arizona, Mar 25-27, 1968. Agricultural 
Research Service, Washington, DC, ARS 41-147, 
1969. 6 p, 12 ref. 


Descriptors: *Seepage, *Canal seepage, *Reviews, 
*Measurement, Ponding tests, Methodology, 
Forecasting, Seepage losses, Hydraulic conductivi- 
ty, Water table, Ponding, Infiltration, Electric 
analogs, Instrumentation, Mathematical analysis, 
Hydraulic models. 

Identifiers: Inflow-outflow measurement, Salt 
penetration method, Seepage meters. 


Direct measurement of seepage can be obtained by 
inflow-outflow, ponding, seepage-meter, and salt- 
penetration techniques. Salt penetration is a 
recently developed tracer technique whereby 
seepage is determined from the rate of advance of 
dissolved salt in the bottom material. Advantages 
and disadvantages of the various techniques are 
discussed. Another approach for obtaining quan- 
titative seepage information is to calculate the 
seepage rate from the hydraulic conductivity 
profile of the soil and the position of the ground- 
water table. Solutions can be obtained by mathe- 
matical analysis or by analog or model studies. 
Analyses by resistance network analog and the 
resulting dimensionless graphs for determining the 
seepage rate are discussed. In certain cases, know- 
ing seepage in relation to time after water has en- 
tered a dry channel will be of interest. This is a 
problem of 2-dimensional infiltration, showing how 
simplified solutions can be obtained. (USBR) 
W70-01238 


4B. Groundwater Management 


MOVEMENT OF DDT AND NITRATES DUR- 
ING GROUND-WATER RECHARGE, 

Robert S. Kerr Water Research Center, Ada, Okla. 
For primary bibliographic entry see Field OSB. 
Ww70-00861 


VALUATION OF A GROUNDWATER SUPPLY 
FOR MANAGEMENT AND DEVELOPMENT, 
Nevada Univ., Reno. Desert Research Inst. 

P. A. Domenico. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 04 


Groundwater Management—Group 4B 


Tech Rep Ser H-W Hydrol Water Resources Publi- 
cation No 3, Reno, July 1967. 46 p, | fig, 38 ref. 


Descriptors: /*Groundwater mining, *Water 
managment (Applied), *Mathematical models, 
Optimization, *Resource development, Decision 


making, Water rights, Water levels, Economics, 
Monetary benefits. 


Problems of groundwater management and 
development in terms of valuation of a resource or 
property that represented a source of future money 
Teceipts were discussed. A mathematical model 
was developed which gave both present worth of 
gains forthcoming from resources exploitation over 
a variable time period, and the remaining worth of 
a groundwater supply after it had been partially 
depleted. With the water level position selected as 
the denominator common to both the system and 
its economic worth, a course of exploitation was 
charted so that (1) present worth of future returns 
was maximized, and (2) water rights were pro- 
tected to the extent that water levels were not 
lowered below the economic limit of pumping. The 
results enabled a conceptual valuation of (1) deci- 
sion rules for efficiency in management, (2) op- 
timal mining yield for specified conditions, and (3) 
the state of development of the resource at any 
time. (Thiuri-Cornell) 

W70-00904 


A CONJUNCTIVE OPERATION OF A SUR- 
FACE RESERVOIR AND A GROUNDWATER 
AQUIFER, 

Technion - Israel Inst. of Tech., Haifa. 

For primary bibliographic entry see Field 02A. 
W70-00906 


BASIC CONCEPTS IN GROUND WATER LAW, 
A. P. Black. 

Am Water Wks Ass’n J, Vol 39, No 10, p 989- 
1001, Oct 1947. 13 p, 15 ref. 


Descriptors: *Groundwater, *Legislation, *Water 
utilization, *Water allocation (Policy), Administra- 
tion, Competing uses, Consumptive use, Domestic 
water, Beneficial use, Reasonable use, Riparian 
rights, Percolating water, Withdrawal, Priorities, 
Well regulation, Administrative agencies, Water 
rights, Water law, Prior appropriation, Preferences 
(Water rights). 


The growing need for legislation to deal adequately 
with the use of ground water supplies is examined. 
The author discusses the limitations and ad- 
vantages of the three major rules which are the 
basis of most legislation on ground water rights: the 
common-law doctrine, the American rule of 
reasonable use, and the doctrine of prior ap- 
propriation.. The author suggests the following 
basic concepts which should be incorporated into 
legislation for the control of ground water. Benefi- 
cial use should be the basis, the measure, and the 
limit to the use of water. The program should be 
administered on the state level by an agency with 
the power, subject to judicial review, to determine 
water rights. Vested rights to the use of water 
should be recognized to the greatest extent con- 
sistent with existing conditions in the area. Use of 
water for domestic purposes should be specifically 
exempted from the provisions of the statute. 
Reasonable limits, within which a later appropria- 
tion could rightfully iower the head of water, 
should be included. Finally, the right of eminent 
domain should assure towns and cities water sup- 
plies adequate for present and future use. (Gabriel- 
son-Florida) 

W70-00914 


RECORDS. OF SELECTED WELLS AND 
SPRINGS IN THE RULISON PROJECT AREA, 
GARFIELD AND MESA COUNTIES, 
COLORADU, 

Geological Survey, Denver,Colo. _ 

For primary bibliographic entry see Field 07C. 
W70-00987 
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GROUNDWATER IN SANTA BARBARA COUN- 
tie OR SPRING 1967 TO SPRING 
Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 07C. 
W70-00989 


VILLAGE WATER SUPPLY INVESTIGATION, 
TERRITORY OF PAPUA AND NEW GUINEA, 
Bureau of Mineral Resources, Geology and 
Geophysics, Canberra (Australia). 

For primary bibliographic entry see Field 03B. 
W70-00991 | 


A GROUNDWATER QUALITY SUMMARY FOR 
ALASKA, 

Alaska Univ., College. Inst. of Water Resources. 
Steve W. Kim, Phillip R. Johnson, and R. Sage 
Murphy. 

Available from the Clearinghouse as PB-187 683, 
for $3.00 in paper copy, $0.65 in microfiche. Pro- 
ject Completion Report, Alaskan Institute of Water 
Resources, Report No IWR-10, 1969. 32 p, 13 tab, 
5 fig, 4 ref. OWRR Proj A-022-ALAS. 


Descriptors: *Groundwater, *Water quality, Arc- 
tic, Cold regions, Water distribution. 
Identifiers: * Alaskan groundwater quality. 


This report is a termination report based upon data 
obtained from various governmental agencies 
operating in the state of Alaska. Groundwater 
quality data is presented for 465 analyses at 123 
remote Alaskan locations. Data presented includes 
location, date sampled, and the following chemical 
analyses: iron, chloride, total dissolved solids, hard- 
ness, alkalinity, and color. 

W70-01087 


BASIC WATER USE DOCTRINES AND STATE 
WATER CONTROL AGENCIES. 

For primary bibliographic entry see Field 04A. 
W70-01131 


WATER RESOURCES. 


Miss Code Ann secs 5956-31 thru 5956-34, 5956- 
36 thru 5956-39 (Supp 1968). 


Descriptors: * Mississippi, * Water resources, * Well 
regulations, *Drilling, Drilling equipment, Well 
permits, Wells, Permits, Water law, Administrative 
agencies, Adjudication procedures, Regulation, In- 
spection, Control, On-site investigations, Legisla- 
tion, Legal aspects. 


Every person desiring to engage in the business of 
drilling wells for water shall file an application with 
the State Board of Water Commissioners for a 
drilling license. This shall not apply to persons 
drilling wells on their own land. Such licenses must 
be renewed yearly. The Board of Water Commis- 
sioners shall be empowered to make rules and regu- 
lations and give examinations. When the Board be- 
lieves there has been a violation of its rules, it shall 
give notice of the desired remedial action or notice 
of a hearing. If the offender desires he may request 
a hearing. The grounds for revocation are specified 
in this statute. The Board is empowered to appoint 
an advisory board to make recommendations for 
the regulation and control of drillers. Any person ~ 
who engages in well drilling in violation of this act 
shall be guilty of a misdemeanor. (Darragh- 
Florida) 

W70-01156 


PATTERNS OF WATER USE IN THE ARIZONA 


ECONOMY, 
Arizona Univ., Tucson. Dept. of Agricultural 


Economics. 
For primary bibliographic entry see Field 06D. 
W70-01202 


Field 04— WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4C— Effects on Water of Man‘s Non-Water Activities 


4C. Effects on Water of 
Man’s Non-Water 
Activities 


CALCULATION OF WATER POLLUTION BY 
SURFACE RUNOFF, 

For primary bibliographic entry see Field 05B. 
W70-01026 


CIVIL LAW PROPERTY--ENCROACHMENTS 
ON RIVER BANKS BY RIPARIAN OWNERS, 
Gillis W. Long. 

La L Rev, Vol 9, No 4, p 542-545, May 1949. 4 p, 
16 ref. 


Descriptors: *Louisiana, *Banks, *Public rights, 
*Land tenure, Judicial decisions, Legislation, 
Riparian rights, Relative rights, Riparian land, Civil 
law, Structures, Buildings, Water law, Cities, 
Navigable waters. 


And elementary legal principle is that the banks of 
navigable streams are public. The Louisiana courts 
have traditionally been uniform in sustaining in- 
junctions preventing erection and ordering removal 
of permanent installations on property subject to 
this public servitude. Early Louisiana law provided 
that it was sufficient to warrant removal of a struc- 
ture if the public use was merely obstructed or ’in- 
terrupted.’ Early cases provided that the owners of 
riparian land could not use the bank as private pro- 
perty, and encroachments could be removed at the 
instance of municipal officers or by individuals liv- 
ing within the municipal corporation. Article 862 
of the Louisiana Civil Code allows minor en- 
croachments upon banks and has occasionally been 
invoked when the interference with the bank was 
negligible or the cost of removal was prohibitive. In 
Town of Madisonville v Dendinger, 38 So 2d 252 
(La 1948), the court seems to have altered the 
basis for removal of structures from the more 
restrictive ‘obstruct or embarrass the use’ test to al- 
lowing the structure to remain under Article 862, 
unless it ‘prevents the use’ of the bank by the public 
completely. The court felt the plaintiff had not 
made out a case of prevention of use, and the deci- 
sion marks a permissive trend which may be ex- 
plained by a decline in water transporation and a 
rise in the need of industry to utilize bank space. 
(Harris-Florida) 

W70-01135 


MILLS, DAMS, AND CERTAIN OTHER 
WORKS ON WATERCOURSES. 

For primary bibliographic entry see Field 04A. 
W70-01178 


4D. Watershed Protection 


ANNOTATED BIBLIOGRAPHY ON HYDROLO- 
GY AND SEDIMENTATION, 1963-65, UNITED 
STATES AND CANADA. 

Engineering-Science, Inc., Los Altos, Calif. 

For primary bibliographic entry see Field 02J. 
W70-00837 


THE ENVIRONMENT--AND WHAT TO DO 
ABOUT IT, 

Atomic Energy Commission, Washington, D.C. 
Glenn T. Seaborg. 

Nucl News, Vol 12, No 7, p 35-43, July 1969, 8p. 


Descriptors: *Environment, *Ecology, *Pollution 
abatement, *Balance of nature, *Air pollution, 
*Water pollution, Environmental effects, Environ- 
mental engineering, Environmental sanitation, Fish 
and wildlife, Natural resources, Man, Conserva- 
tion, Technology, Water pollution control, Water 
‘eae effects, Waste disposal, Thermal pollu- 
ion. 

Identifiers: Air pollution control, Pollution control. 


Environment has become an emotionally charged 
word ona par with such phrases as ’student revolts’ 
or Raquel Welch,’ depending upon which emotion 
you want charged. The facts and projections on en- 
vironmental prospect are frightening and the chal- 
lenge must be met, but we also suffer from misun- 
derstanding, and need a rational outlook to clarify 
man’s relationship with the environment. Talking 
of the balance of nature is quite fashionable today, 
implying that with a hands-off policy, natural 
process would somehow adjust all to everyone's 
benefit; this is not true. Nature pollutes and 
destroys; history records many earthquakes, vol- 
canic eruptions, floods, and plagues. Modern man 
cannot be totally objective when his own survival is 
at stake; he must occasionally do some tampering 
with the balance of nature to favor himself. Man- 
made environment problems are a result of popula- 
tion growth, excessive and unplanned use of 
technology, neglect and lack of self-imposed stan- 
dards, and inability to anticipate detrimental ef- 
fects of a technology. The problems will not be 
solved by turning off a faucet marked technology. 
The difficult task ahead will take new thinking, 
cooperation among many people, and choosing 
between new alternatives. (USBR) 

W70-01106 


05. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification of Pollutants 


GEOLOGY, PETROLEUM DEVELOPMENT, 
AND SEISMICITY OF THE SANTA BARBARA 
CHANNEL REGION, CALIFORNIA, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field OSB. 
W70-00836 


APPLICATION OF PYROLYTIC GAS CHRO- 
MATOGRAPHY TO NATURAL WATERS, 
Rocketdyne, Canoga Park, Calif. Research Div. 

K. H. Nelson, and I. Lysyj. 

Water Research, Vol 3, No 5, p 357-365, May 
1969.9 p, 7 fig, 20 ref. Office of Saline Water Con- 
tract 14-01-0001-96S. 


Descriptors: *Pollutant identification, *Gas chro- 
matography, *Analytical techniques, *Organic 
compounds, Organic matter, Water quality, 
Streams, Reservoirs, Ecological distribution, Water 
properties, Water chemistry. 

Identifiers: *Pyrolitic gas chromatography. 


A modified pyrographic technique for charac- 
terization of nonvolatile organics in aqueous solu- 
tions is described. This method was developed from 
a pyrolytic procedure for the determination of the 
total organic content of natural waters. In the 
modified technique, pyrolysis of the organic matter 
without prior separation from the water is followed 
by gas chromatographic separation and flame 
ionization detection of the produced organic frag- 
ments. The organic composition of the samples 
then can be calculated from the pyrolytic spec- 
trums. The method was applied to natural waters 
from several localities in the western part of the 
United States. Differences were observed in the 
number and intensities of peaks on the pyrograms. 
Investigations are underway to develop, improve, 
and adapi the technique for determination of or- 
ganic matter in water, both particulate and dis- 
solved, and to determine the role of organic matter 
in stream ecology. (Carstea-USGS) 

W70-00847 


A RAPID FOR MEASURING THE ACUTE TOX- 
ICITY OF DISSOLVED MATERIALS TO 
MARINE FISHES, 

National Inst. for Water Research, Congella (South 
Africa). Regional Lab. 

J. A. Ballard, and W. D. Oliff. 
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Water Research, Vol 3, No 5, p 313-333, May 
1969. 21 p, 12 fig, 13 tab, 7 ref. 


Descriptors: *Analytical techniques, *Toxicity, 
*Pollutants, *Dissolved oxygen, Poisons, Phenols, 
Fish, Lethal limit, Water temperature, Dissolved 
oxygen analyzers. ; 
Identifiers: *Acute toxicity measurement, * Marine 
fish poisoning, Fish diseases. 


A method is given for measuring the toxicity level 
of dissolved poisonous substances to fish. This 
rapid residual oxygen method is compared with the 
routine 24 or 48 hr test. The residual oxygen con- 
centration at the time of fish death is measured 
either with a galvanic cell oxygen analyser probe or 
by titration using the oxide modification of the 
Winckler method. Effects of varying the densities 
per unit volume of test fishes, water temperature, 
and size of the fish were examined. A high fish den- 
sity per unit volume reduces the exposure time and 
as a general rule toxicity is detected at higher con- 
centrations of poison. Mercuric chloride showed 
no difference between the toxicity threshold at 15 
deg C, 20 deg C and 25 deg C. In contrast, at 15 
deg C, the toxicity for phenol is lowered to a con- 
centration that is only one third that measured at 
25 deg C. The grouping of fish according to size 
resulted in a reduced coefficient of variation. The 
test is simple and results are available in 8 hr. 
(Carstea-USGS) 
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PHYSICAL AND BIOCHEMICAL ASPECTS OF 
BOD KINETICS, 

Technische Hochschule, Karlsruhe (West Ger- 
many ). Lehrgebiet fur Ingieurbiologie. 

For primary bibliographic entry see Field OSC. 
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STATISTICAL CHARACTERIZATION OF MIX- 
TURES OF HYDROCARBONS, 

J. Ruchti, and H. R. Krahenbuhl. 

Water Research, Vol 2, No 1, p 26, Jan 1968. 


Descriptors: *Pollutant identification, *Gas chro- 
matography, *Methodology, Surface waters, Fuels, 
Oil, Pollutants, Statistical methods, Soils, 
Sewerage. 

Identifiers: Hydrocarbon mixtures. 


The paper describes a gas chromatography method 
used to identify the hydrocarbons (oils and fuels) in 
surface water, sewerage, and soils, The gas chro- 
matograms for various commerical oils and fuels 
which were characterized by the average retention 
times are presented. The sensitivity of the method 
and its practical applications in identifying and 
measuring various pollutants of hydrocarbon na- 
ture are discussed. (Carstea-USGS) 

W70-01025 


THE CLASSIFICATION OF WATER QUALITY 
FROM THE BIOLOGICAL POINT OF VIEW, 
Wolf Von Tumpling. 

Water Research, Vol 2, No 1, p 40-42, Jan 1968. 1 
fig, | tab, 10 ref. 


Descriptors: *Bioindicators, *Water quality con- 
trol, *Water quality, Biological properties, 
Watershed management, Dissolved oxygen, 
Biochemical oxygen demand, Statistical methods, 
Physical properties, Water chemistry. 

Identifiers: *Water quality classification, Biological 
factors. 


Statistical methods were used to correlate several 
biological parameters of water quality and to deter- 
mine the probability of exceeding limiting values. A 
biological classification was selected because 
biological parameters have higher stability than 
chemical and physical parameters. The 4 classes of 
water quality are characterized by dissolved ox- 
ygen, —_ saturation ety 2-day BOD, 5-day 
, and ammonium ions. (Carstea- 
W70-01029 : anni 


THE USE OF A _ DIGITAL SIMULATION 
SYSTEM FOR THE MODELING AND PREDIC- 
TION OF WATER QUALITY, 

R. T. Jaske. 

Water Research, Vol 2, No 1, p 37-40, Jan 1968. 3 
fig, 5 ref. 


Descriptors: *Model studies, *Simulation analysis, 
*Tracers, *Thermal pollution, *Water pollution 
control, Water quality control, Digital computers, 
Dispersion, Streamflow, Dissolved oxygen, Reser- 
voir storage, Nuclear reactors, Radioactive wastes, 
Density currents, Columbia River. 

Identifiers: *Digital simulation, Water quality pre- 
diction. 


Cooler water was released from the lower levels of 
Lake Roosevelt to reduce the water temperature of 
the Columbia River in the vicinity of Hanford 
nuclear plant. Manual computation of water quali- 
ty became impractical because additional im- 
poundments produced changes in circulation pat- 
terns. Therefore, a digital computer simulation 
system was developed using actual stream measure- 
ments for comparison. The computer program was 
modified to include stochastic consideration of 
density currents and the resulting one dimensional 
model had relatively good linear dispersion charac- 
teristics. Weather data were taken from Hanford 
station which was considered to represent a re- 
gional pattern. Simulation of conservative and non- 
conservative substances was included in the 
system. Sodium dichromate and radioactive tracers 
were used to simulate downstream concentrations. 
The model can be easily adapted to any regional 
system or any specific stream, and was used to 
study the potential thermal modification of Illinois 
rivers. Modeling of dissolved oxygen and reservoir 
storage are possible by adaption of the original pro- 
gram. (Carstea-USGS) 
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THE PREDICTION OF THE DISTRIBUTION OF 
DISSOLVED OXYGEN IN RIVERS, 

For primary bibliographic entry see Field OSB. 
W70-01033 


APPROACH TO DETERMINE THE MINIMUM 
ALLOWABLE FLOW IN THE TISZA RIVER, 
HUNGARY, 

For primary bibliographic entry see Field 05G. 
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BACTERIAL AND PROTOZOAN INDICATORS 
OF WATER POLLUTION - STATISTICAL AND 
EXPERIMENTAL APPROACH, 

V. Straskavoba, and M. Legner. 

Water Research, Vol 2, No 1, p 8-12, Jan 1968. 7 
fig, | tab, 7 ref. 


Descriptors: *Water pollution, * Bioindicators, 
Protozoa, Bacteria, Biochemical oxygen demand, 
Bioassay, Statistical methods, Running waters, 
Stagnant water, Aquatic microorganisms. 
Identifiers: Water pollution bioindicators. 


Bacteriological methods were used to establish 
quantitative relationships between organisms and 
water pollution in running and stagnant waters. The 
number of bacteria estimated by membrane filter 
methods showed a linear relationship with the 
biochemical oxygen demand. There was no dif- 
ference in slope of the curves between running and 
stagnant waters. The agar method also showed 
linear relationship between number of bacteria and 
biochemical oxygen demand for running water and 
sewage samples. At the same biochemical oxygen 
demand values, the numbers of bacteria in samples 
from stagnant water was lower than in those from 
running water. The experimental data showed good 
agreement with those obtained in other counties by 
using slightly different methods. A direct relation- 
ship was found between the prediction of ciliates 
and the organic load (water pollution). (Carsica- 
USGS) 
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THE WATER QUALITY PROTECTION PLAN. 
EFFICIENT MEANS TO ASSURE RATIONAL 
USE IN HYDROGRAPHIC BASINS (FRENCH), 
S. Antonius. 


Water Research, Vol 2, No 1, p 4-6, Jan 1968. 


Descriptors: *Water quality control, *Water pollu- 
tion control, *Water resources development, 
Water supply, Hydrography, Stream improvement, 
Hydrologic data, River basin development, 
Watershed management, Water management (Ap- 
plied), Mathematical models, Model studies 

oh He *Water quality model, Hydrographic 

asin. 


A water quality protection plan includes collection 
of fundamental data such as water use, sources of 
pollution, hydrological, physical and chemical 
characteristics of the rivers in the basin and in- 
terpretation of collected data using a mathematical 
model, to establish the corrective scheme. The na- 
ture and sources of water pollution are correlated 
with water users and water sources. This calcula- 
tion will permit the evaluation of water quality pro- 
perties (BOD, suspended material, toxic substances 
and temperature). The water manager will be able 
to control the water pollution and take necessary 
steps to purify the polluted water. It is recom- 
mended that the water quality model should be 
periodically revised as to reflect the economic and 
social changes in the basin. (Carstea~-USGS) 
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SAMPLING AND ANALYSIS OF WASTE 
WATER FROM INDIVIDUAL HOMES (TASK 
2), 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
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USE OF A SELECTIVE ION ELECTRODE FOR 
DETERMINATION OF NITRATE IN SOILS, 
Iowa State Univ., Ames. Dept. of Agronomy. 

J. M. Bremner, L. G. Bundy, and A. S. Agarwal. 
Analytical Letters, Vol 1, No 13, p 837-844, 1968. 
4 tab, 6 ref. 


Descriptors: *Chemical analysis, *Nitrates, *Soil 
analysis, Nitrogen compounds, Soil chemistry, In- 
strumentation, lons, Electrodes, Hydrogen ion con- 
centration, Soil texture, Organic matter, Sulfates, 
Phosphates, Chlorides, Nitrites, Pollutant identifi- 
cation. 

Identifiers: *Electrodes (Selective ion), Orion 
nitrate electrode, Nitrate-nitrogen, Temperature 
effects, Nutrient sources. 


A method for precise and accurate measurement of 
nitrate concentration in soil extracts and soil-water 
suspensions with the Orion nitrate electrode is 
described. Techniques for preparation of soil 
suspensions which produced maximal _nitrate- 
nitrogen values in all soils studies are delineated. 
Recoveries of known amounts of added nitrate 
were quantitative with soil samples which varied 
widely in pH, texture, and content of organic 
matter. No effects of pH and temperature were 
found in pH ranges of 5 to 8 and temperature 
ranges from 15-30 deg C. Use of calcium chloride 
(0.01 Molar) in place of distilled water in soil 
suspensions greatly reduced or eliminated inter- 
ference by other anions, principally sulfate, 
dihydrogen phosphate, chloride, and nitrite, but 
reduced the sensitivity of the method. (Byrnes- 
Wisconsin) 
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GEOLOGY, PETROLEUM DEVELOPMENT, 
AND SEISMICITY OF THE SANTA BARBARA 
CHANNEL REGION, CALIFORNIA, 

Geological Survey, Washington, D.C. 

j.G. Vedder, R. F. Yerkes, T. H. McCulloh, R. M. 
Hamilton, and H. C. Wagner. ; 

Geol Surv Prof Pap 679, 1969. 77 p, 5 fig, 3 plate, 
77 ref, 5 append. 


25 


Sources of Pollution—Group 5B 


Descriptors: *Oil fields, *Geology, *Water pollu- 
tion sources, Oil reservoirs, Stratigraphy, Oily 
water, Drilling, Geologic investigations, Structural 
geology, Faults (Geology), Land subsidence, Rock 
mechanics, Seismology. 


Identifiers: Santa Barbara Channel Oil Field 
(Calif). 

During normal development of an oil pool on the 
Rincon structural trend, about 6 1/2 miles 


southeast of Santa Barbara, California, a gas 
blowout occurred on Jan. 28, 1969. Until Feb. 7, 
when the well was killed by cementing, uncon- 
trolled flow led to local oil pollution of the sea sur- 
face. Reservoir damage during this period caused 
moderate and steady oil seepage. This seepage, 
estimated to be 30 barrels per day from March 
through June 1969, was reduced by early Sep- 
tember to less than 10 barrels per day by drilling 
and grouting. Information is presented to help pro- 
vide abetter understanding of the structural geolog- 
ic, stratigraphic, and seismic framework of the 
Channel region and of the circumstances relating 
to the oil seepage. In 1968, the channel area 
produced 22.9 million barrels of oil, about 6% of 
California’s production. Cumulative oil production 
at the end of 1968 was about 1.1 billion barrels, or 
about 7 1/2% of California’s total production. Dry 
gas production in 1968 was about 12% of the State 
production. The large production of the Rincon 
trend fields is attributable to thick, oil-saturated 
sections and relatively high porosities and permea- 
bilities. The Santa Barbara Channel region is 
seismically active: since 1900 it has experienced 
two earthquakes of magnitude 6, and in 1812 it was 
the site of a shock that may have attained mag- 
nitude 7. (Knapp-USGS) 

W70-00836 


MOVEMENT OF DDT AND NITRATES DUR- 
ING GROUND-WATER RECHARGE, 

Robert S. Kerr Water Research Center, Ada, Okla. 
Marion R. Scalf, William J. Dunlap, Leslie G. 
MeMillion, and Jack W. Keeley. 

Water Resources Res, Vol 5, No 5, p 1041-1051, 
Oct 1969. 12 p, 10 fig, 1 tab, 19 ref. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *DDT, *Nitrates, *Tracking 
techniques, Tracers, Water wells, Pumping, 
Recharge, Discharge (Water), Adsorption, Disper- 
sion. 

Identifiers: Aquifer tests, Pumping tests, Ogallala 
aquifer. 


The Robert S. Kerr Water Research Center, U. S. 
Department of the Interior, and Southwestern 
Great Plains Research Center, U. S. Department of 
Agriculture, recently cooperated in a field in- 
vestigation of the fate of DDT and nitrates when ar- 
tificially recharged into the Ogallala aquifer. The 
USDA provided recharge and observation wells 
and hydraulic equipment for injecting 350 gpm of 
water with known concentrations of radioactive 
tracer, DDT, and nitrates. Following 10 days of 
recharge, the recharge well was pumped for 12 
days at 500 gpm. During recharge the nitrates 
moved to the observation wells essentially at the 
same rate as the recharge water, and the DDT was 
absorbed to the aquifer material very near the 
recharge well. During the pumping phase, 94% of 
both the recharge water and the nitrates was 
recovered. The concentration of DDT in the 
pumped water was about 16 times the recharged 
concentration at initiation of pumping but dropped 
below recharge concentration within one hour. Ap- 
parently a major portion of the DDT introduced 
during recharge was not recovered during pumping 
but remained in the aquifer. (Knapp-USGS) 
W70-00861 


THE USE OF THE FUNDAMENTAL STUDIES 
OF BIOLOGICAL PURIFICATION ON THE PU- 
RIFICATION OF POLLUTED WATERS 
DERIVED FROM PRODUCTION OF ’KHEM- 
LON’ (SLOVAKIAN), 

For primary bibliographic entry see Field 05D. 
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SOME THERMAL CHARACTERISTICS OF 
TWO RIVERS IN THE PENNINE AREA OF 
NORTHERN ENGLAND, 

Durham Univ. (England). Dept. of Geography. 

K. Smith. 

Journal of Hydrology, Vol 6, No 4, p 405-416, Aug 
1968. 6 fig, 4 tab, 18 ref. 


Descriptors: *. ir temperature, *Water tempera- 
ture, Air-water interfaces, Thermal stratification. 
Identifiers: Air-water temperature relationship, 
Northern England. 


This paper examines water temperature data ob- 
tained over a 4 year period (1958-1961) for two 
adjacent rivers in northern England. The thermal 
regime is compared at upstream and downstream 
sites on each river, and the relationships between 
river water and air temperatures are also discussed. 
It is emphasized that a satisfactory explanation of 
the variations revealed is only possible through a 
consideration of both climatological and hydrologi- 
cal factors. (Guerrero- Vanderbilt) 
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PHYSICAL MODELING OF REGIME OF 
BODIES OF WATER TO STUDY THEIR 
SANITATION CONDITION (IN RUSSIAN), 

State Hydrological Inst., Leningrad (USSR). 

V. A. Znamenskyi. 

Nauchnyie doklady po voprosam 
samootshchishchena vodoyemov i smeshchenia 
stochnych vod, p 188-199, Tall Pol Inst, Tallinn 
ESSR, 1965. ‘ 


Descriptors: *Model studies, *Mathematical 
models, Hydraulical models, Hydraulic similitude, 
Turbulence, Water quality, Reynolds number, 
Froude number, Waves, Thermal properties, Tidal 
effects. 


The most effective way of solving the problem of 
either hydrodynamic behavior of bodies of water or 
dilution processes in them is a combination of 
theoretical computations with physical modeling. 
This paper deals mainly with the mathematical 
modeling of hydrodynamic behavior of estuaries 
and takes into account the effects of wind and tidal 
wave propagation. The difference of discharges 
coming into the body of water and going out is ex- 
pressed as delta Q= Sxu, where S is the surface area 
and u is the velocity of change in depth. According 
to measurements in the Neva estuary near Lenin- 
grad, this discharge difference can be 10-20 times 
higher than the inflow rate. The influence of tein- 
perature and thus the density distribution is also 
discussed. The space modeling which is described 
must take into account the gravity, inertial and 
viscosity forces. Dye and salt were used as a 
representation of pollution in these space models. 
It is concluded that the use of space models yields 
solutions to many problems of water quality 
behavior in the receiving waters. (Novotny-Van- 
derbilt) 
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MATHEMATICAL SIMULATION OF THE 
ESTUARINE BEHAVIOR AND ITS APPLICA- 
TIONS, 

General Electric Co., Philadelphia; and Federal 
Water Pollution Control Administration, Philadel- 
hia, Pa. 

or primary bibliographic entry see Field 05C. 
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THE RELATION OF ION MOVEMENT TO 


eine PARTICLE DISPLACEMENT IN A SAND 


Georgia Inst. of Tech., Atlanta. 

Jerry B. F. Champlin. 

Available from the Clearinghouse as PB-187 521, 
$3.00 in paper copy, $0.65 in microfiche. Water 
Resources Center, Georgia Institute of Technolo- 


gy, WRC-0369, July 1969. 22 p. OWRR Proj A- 
002-GA. 


Descriptors: *Ion transport, *Radioactive tracers, 
*Ion movement, *Ion adsorption, *Porous media, 
*Sand filters, Radioisotopes, lon exchange, Trace 
elements, Aquifers, Radioactivity, Radioactive 
waste disposal, Water purification, Water quality. 
Identifiers: Scandium, Rubidium, Lanthanum. 


Determination of the fundamental mechanisms by 
which trace metals and organic compounds are 
fixed or immobilized by the soil and sediments of 
the earth from water moving through aquifers is the 
research objective. Dilute water suspensions 
(model wastes) were passed through packed sands 
(model soils), forming a horizontal simulated 
aquifer 2 meters long, 1 meter wide and 1/4 meter 
thick. Retention of radioactivity added to water, to 
suspended clay, and to suspended bacteria by the 
sand bed was investigated, using radioisotopes of 
rubidium, lanthanum and scandium. In general, 
some of the radioactivity originally in solution 
transferred to fines derived from the sand bed and 
passed through into the effluent. A significant por- 
tion of the radioactivity initially placed on the clay 
also passed through the sand bed. None of the 
radioactivity added to the bacteria passed through 
the sand bed into the effluent. The research 
established that significant movement of ionic 
matter through porous beds of soils can take place 
in the form of dilute suspensions at low salt concen- 
trations; and that direct transfer to free ions 
through packed beds at low dissolved salt concen- 
trations is unlikely. (Conway-Georgia Tech) 
W70-00909 


TEMPORAL, HORIZONTAL AND VERTICAL 
VARIABILITY OF WATER CHEMISTRY IN 
UNSATURATED ZONE OF FINE-GRAINED 
SOILS, 

Idaho Univ., Moscow. Water Resources Research 
Inst. 

Roy E. Williams. 

Available from the Clearinghouse as PB 187 523, 
$3.00 in paper copy, $0.65 in microfiche. Research 
Technical Completion Report, Idaho Water 
Resouces Research Institute. June 1969. 31 p. 3 
tab, 3 fig, 3 ref. OWRR Proj A-021-IDA. 


Descriptors: Soil chemistry, Soil analysis, Soil 
chemical properties, *Soil moisture meter, *Infil- 
tration, *Ion transport, *Water pollution sources. 


A method was developed for extracting water sam- 
ples from unsaturated soils under low moisture 
content and concomitant high tension. A sample 
collection cell was constructed by enclosing a 
hydrophylic, cross-linked, dextran xerogel in seam- 
less, dialyzer tubing with opening diameters of 48 
angstroms. When the cell is placed in contact with 
a soil, water and its dissolved ions move through 
the membrane and into the hydrophylic substance. 
Because the ion exchange capacity of the xerogel is 
negligible, the water and ions can be replaced by 
distilled, deionized water and the effluent analyzed. 
However, chemical analysis of the effluent has 
revealed that results are not reproducible and that 
unreasonably high concentrations of some ions 
often result. Combination tracer and infiltration 
tests have demonstrated that water moves through 
the loess soils of northern Idaho via discontinuities 
as well as through intergranular pore spaces. 
Whether the discontinuities are operative in the in- 
filtration process depends on the surface condition 
and on the application rate. These must permit a 
saturated layer to form above the discontinuities 
before they can begin to water preferentially. 
(Corey-University of Idaho) 
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MEASUREMENT OF COLUMBIA’ RIVER 
FLOW TIME FROM HANFORD REACTORS TO 
ASTORIA, OREGON-SUMMER 1966, 

Oregon State Univ., Corvallis. 

For primary bibliographic entry see Field 02E. 
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CALCULATION OF WATER POLLUTION BY 
SURFACE RUNOFF, 

N. A. Pravoshinsky, and P. D. Gatillo. 

Water Research, Vol 2, No 1, p 24-26 Jan 1968. 


Descriptors: *Water pollution sources, *Water 
quality, *Surface runoff, *Water pollution control, 
Pollutants, Water properties, Oil, Snowmelt, 
Sewage, Biochemical oxygen demand, Statistical 
methods, Suspended load, Chlorides, Coliforms. 
Identifiers; *Urban runoff, *USSR, Minsk, 
Soligorsk, Street washings. 


Water pollution by surface runoff was studied 
(1964) in two districts of Minsk and in 1966 from 
the Soligorsk area. The main index of pollution was 
the 5-day BOD. Suspended solids, chlorides, oil 
products and coliform counts were also deter- 
mined. Water from asphalt surfaces was more pol- 
luted than the water from unpaved areas. The 
amount of pollutants in runoff water was about 
13% of the amount measured in raw domestic 
sewage. Statistically analyzed data show a relation- 
ship between water quality and stream flow. The 
stream character, duration of the preceeding dry 
weather period, seasonal variation, and the type of 
surface were also condensed in the interpretation 
and application of data. The study are was divided 
into sections based primarily on hydraulic proper- 
ties and the way pollutants reach the water course. 
The concentration of pollutants, their rate of purifi- 
cation, total BOD, oxygen concentration, amount 
of suspended solids and number of bacteria 
revealed differences between rivers and ponds. 
(Carstea-USGS) 
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STUDIES ON NATURAL FACTORS AFFECT- 
ING PHOSPHATE ABSORPTION AND ITS 
UTILIZATION BY ALGAE, 

For primary bibliographic entry see Field 05C. 
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THE PREDICTION OF THE DISTRIBUTION OF 
DISSOLVED OXYGEN IN RIVERS, 

M. Owens, and G. Knowles. 

Water Research, Vol 2, No 1, p 20-21, Jan 1968. 2 


p.- 


Descriptors: *Dissolved oxygen, *Mathematical 
models, *Mixing, *Diffusion, *Tracers, Analytical 
techniques, Aeration, Water management (Ap- 
plied), Rivers, Water temperature, Solar radiation, 
Streamflow, Aquatic plants. 

Identifiers: Dissolved oxygen prediction, River 
management. 


A simple mathematical model is given to be used 
for predicting the changes in oxygen content in 
rivers. The basic processes responsible for changes 
In oxygen content are matematically expressed 
using river flow, surface area between two stations 
and the oxygen concentrations at the stations. A se- 
ries of empirical relations was developed to 
describe the influence of environmental conditions 
upon the dissolved oxygen content. Water tem- 
perature, intensity of solar radiation and average 
biomass of aquatic plants were used in predicting 
the oxygen content. Calculated and observed dis- 
solved oxygen distributions were in fairly good 
agreement in unpolluted streams. The mixing coef- 
ficients derived by tracer techniques were in- 
troduced in the refined mathematical model. The 
potential applications of the model in water 


management is also discussed in the paper. 
(Carstea-USGS) 
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THE WATER QUALITY PROTECTION PLAN. 
EFFICIENT MEANS TO ASSURE RATIONAL 
USE IN HYDROGRAPHIC BASINS (FRENCH), 


For primary bibliographic entry see Field 05A. 
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STUDIES ON ALGAL SUBSTANCES IN THE 
SEA. II. THE FORMATION OF GELBSTOFF 
(HUMIC MATERIAL) BY EXUDATES OF 
PHAEOPHYTA, 

Norwegian Inst. of Seaweed Research, Trondheim. 
John MeN Sieburth, and Arne Jensen, 

J Experimental Marine Biology and Ecology, Vol 3, 
p 275-289, 1969. 7 fig, 4 tab, 20 ref. 


Descriptors: *Oceans, *Marine algae, *Seawater, 
*Humic acids, *Phaeophyta, *Exudation, Ecology, 
Phenols, Carbohydrates, Chromatography, Dialy- 
sis, Bogs, Sulphates, Pulp and paper industry, 
Proteins, Ultraviolet radiation, Fluorescence, Lar- 
vae, Pigments, Salinity, Hydrogen ion concentra- 
tion, Temperature, Pulp wastes, Streams, Effluents, 
Littoral, Spectrophotometry, Water pollution 
sources. 

Identifiers: *Gelbstoff, *Algal substances, *Fucus 
vesciculosus, Norway, Laminaria hyperborea, As- 
cophyllum nodosum, Fractionation, Pleuronectes 
platessa, Olisthodiscus, Trondheim (Norway), Blue 
fluorescing material, Sublittoral zone, Nylon 
column technique. 


Preliminary observations on exudation from Fucus 
vesiculosus confirm the importance of this process 
in ecology of inshore waters. Algae, maintained in 
the laboratory for 24 hours, exuded 500-800 milli- 
grams of phenolic, and 1.0-1.5 grams of car- 
bohydrate materials per kilogram dry weight of Fu- 
cus. Qualitative studies on standing exudates from 
three important Norwegian seaweeds show that ex- 
udates form humic substances (Gelbstoff) in- 
separable from that present in seawater. Observa- 
tions based on paper chromatography, dialysis, 
Sephadex fractionation and recombination of frac- 
tions led to elaboration of a hypothesis for Gelb- 
stoff formation from algal exudates. Brown 
seaweeds exude a few simple, potentially phenolic 
precursors; these form polyphenols in alkaline sea- 
water which rapidly react with proteinaceous and 
carbohydrate material, the resulting complexes 
constituting a considerable part of marine Gelb- 
stoff. The larger molecular complexes of Gelbstoff 
are continually precipitating to form organic ag- 
gregates. Similar transformations of phenolic 
precursors to soluble Gelbstoff complexes and the 
subsequent formation of colored precipitates take 
place in bog water and in sulphate effluents. Com- 
mon mechanisms, involving simple phenols, 
proteinaceous, and carbohydrate matter, may 
result in formation of terrestrial and marine Gelb- 
stoff. (Jones-Wisconsin) 
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STUDIES ON ALGAL SUBSTANCES IN THE 
SEA. II]. THE PRODUCTION OF EXTRACEL- 
LULAR ORGANIC MATTER BY LITTORAL 
MARINE ALGAE, ; 
Rhode Island Univ., Kingston. Narragansett Marine 
Lab. 

John MeN Sieburth. 

J Experimental Marine Biology and Ecology, Vol 3, 
p 290-309, 1969. | fig, 18 tab, 26 ref. 


Descriptors: *Oceans, *Marine algae, *Littoral, 
*Organic matter, Exudation, Tides, Photosynthes- 
is, Solar radiation, Salinity, Rainfall, Temperature, 
Colorimetry, Carbohydrates, Phenols, Nitrogen, 
Respiration, Carbon, Primary productivity, Ox- 
ygen, Metabolism, Wind velocity, Humidity, Bac- 
teria, Hydrogen ion concentration, Sulfates, 
Respiration, Food chains. 
Identifiers: *Algal substances, *Extracellular, 
Fucus vesiculosus, Chondrus crispus, Ascophyllum 
nodosum, Laminaria digitata, Laminaria agardhii, 
Desiccation, Immersion, Narragansett Marine 
Laboratory (Rhode Island), Dilution rate, Fruiting 
bodies, Ulva lactuca var latissima, Polysiphonia 
harveyi, Epiphytic bacteria, Sublittoral, Yellow 
material, Dumontia incrassata, Emersion. 


Sunlit and darkened Fucus vesiculosus accumulate 
no dissolved organic matter in closed systems, 1n 
which problem of bacterial growth was not entirely 
overcome. Open systems, with seawater dilutions, 
consistently accumulated appreciable quantities of 
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extracellular organic carbon. Exudation in Fucus, 
coupled directly with photosynthesis, increased 
with solar radiation. Two Laminaria produced exu- 
dation in the dark. Reducing salinity of seawater 
apparently diminished organic matter exudation 
rate by Fucus. Organic carbon is lost upon re-im- 
mersion of dissicated Fucus in seawater. Algal 
clumps on exposed rocks lost some 39 milligrams 
carbon/100 grams. Light natural rainfall more ef- 
fectively extracts organic carbon than artificial 
rainfall. Nature of exudates, determined by 
colorometric assay, revealed that carbohydrates 
are most abundant, followed by equal amounts of 
nitrogenuous and polyphenolic material. During 
spring conditions, Fucus exudes approximately 
30% of total or 40% of net carbon fixed daily. Since 
biomass of carbon in Fucus beds can exceed 1000 
grams/square meter and algae minimally fix 6.5 
grams/square meter/day, Fucus exudation of or- 
ganic matter equal 5-7 grams carbon/square me- 
ter/day. (Jones-Wisconsin) 
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STUDIES ON ALGAL SUBSTANCES IN THE 
SEA. I. GELBSTOFF (HUMIC MATERIAL) IN 
TERRESTRIAL AND MARINE WATERS, 
Norwegian Inst. of Seaweed Research, Trondheim. 
John MeN Sieburth, and Arne Jensen. 

J Experimental Marine Biology and Ecology, Vol 2, 
p 174-189, 1968. 8 fig, 1 tab, 24 ref. 


Descriptors: *Oceans, *Marine algae, *Seawater, 
*Fresh water, *Humic acids, *Color, Rivers, Bogs, 
Phenols, Pigments, Organic matter, Biomass, 
Benthic flora, Phaeophyta, Polar regions, Spec- 
trophotometry, Chromatography, Hydrogen ion 
concentration, Fluorescence, Carbohydrates, Tem- 
perature, Salinity, Ultraviolet radiation, Sulfates, 
Cellulose, Industries, Water pollution sources. 
Identifiers: *Gelbstoff, * Algal substances, Subpolar 
waters, Tynset (Norway), Nid River (Norway), 
Gaula River (Norway), Flakk (Norway), Ranheim 
(Norway), Trondheimsfjord (Norway), Smola 
(Norway), Hitra (Norway), Froya (Norway), 
Fucus vesciculosus, Ascophyllum nodosum, Ec- 
tocarpus confervoides, Nylon column technique, 
Particulate matter, Blue fluorescing material, Yel- 
low material, Fractionation. 


Dissolved yellow colouring matter of terrestrial and 
marine waters was concentrated in nylon columns. 
A concentration factor of 10,000 was obtained 
with a recovery of approximately 70%. The method 
allowed isolation of a reference ’Gelbstoff of 
marine origin used to estimate Gelbstoff concentra- 
tions in bog (17 milligrams/liter (mg/I)), river 
(about | mg/l), and sea water (0.003-0.8 mg/l). 
Seasonal and geographical variation of Gelbstoff 
concentration in sea water was observed. Methods 
based on spectra and differential spectra were in- 
adequate for characterization of different types of 
yellow material from terrestrial and sea water; they 
are apparently derived from polyphenols. Fair 
separation of Gelbstoff was effected from different 
sources by a method of two-dimensional . paper 
chromatography, which they developed. Marine 
Gelbstoff could be distinguished from both river 
and bog water pigments. A considerable fraction of 
terrestrial Gelbstoff precipitated rapidly in contact 
with sea water. Content and characteristics of 
marine Gelbstoff are variable, and is undetectable 
during January, February, and March. Part of the 
yellow color of sea water is due to particulate or- 
ganic matter, which is largely amorphous and 
shows-polyphenol staining. Precipitating Gelbstoff 
may be a major source of these organic aggregates. 
(Jones-Wisconsin) 

W70-01074 


ABOUT THE QUESTION OF VERTICAL MIX- 
ING OF WASTE WATERS IN CLOSED RESER- 
VOIRS (In Russian), : 

A.M. Aitsam, L. L. Paal, and H. A. Tibar. 

Sbornik statei po sanitarnoi tekhnike Ill, Trudy 
talinskogo politekhnicheskogo instituta, seria A, 
No 233, p 99-107, 1966. 
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Descriptors: *Mixing, Reservoirs, Mathematical 
models, Water pollution, Laplace’s equations, 
Wave lengths, Waste dilution. 


The problem of vertical mixing caused by wave for- 
mation is theoretically solved. This vertical mixing 
is dependent on the coordinates (x,y,z), on the 
reservoir depth, h, and on the characteristics of the 
wave (height, length, and period). To obtain the 
velocity potential, integration of Laplace’s equa- 
tions is necessary. Using the Lagrange integral the 
following equation was obtained involving the 
coordinate of the free surface, Z (B)= f (x,y,t). In 
order to solve this equation it was assumed that the 
height of the wave is relatively small in comparison 
with its length. Fourier’s method was used to find 
the velocity potential Phi. Vertical mixing in reser- 
voirs is caused by the vertical component of the 
velocity, V (2). Using a derived equation, the verti- 
cal flow of liquid through an elemental area dw= 
Ixdx can be computed and the total mass flow of 
liquid was found by integration. The validity of the 
equations obtained was verified in a laboratory 
flume where a dye was used for modeling of pollu- 
tion. The paper is an attempt to estimate the in- 
fluence of waves on the mixing of waste waters in 
closed reservoirs. (Novotny-Vanderbilt) 
W70-01078 


SWEETWATER POLLUTION, 
Larry Paul Wasserman. 
Sci and Tech, No 90, p 20-27, June 1969. 8 p. 


Descriptors: *Water conservation, *Water pollu- 
tion, *Pollution abatement, *Fresh water, Wastes, 
Waste water treatment, Water pollution effects, 
Waterfowl, Pollutants, Radioactive wastes, Water 
pollution treatment, Water quality, Water 
resources, Fish and wildlife, Thermal pollution, 
Ecology, Marshes, Eutrophication, Aquatic life, 
Estuaries. 

Identifiers: Pollution control, Biological magnifica- 
tion. 


The earth’s fresh water supply is not a constant, 
and is being reduced by man’s wanton use. The 
problem arises from pollution and wasted water 
and from insidious circumstances resulting from 
such activities as land filling along shorelines and 
marshes. Pollution problems from sewage, industri- 
al wastes, agricultural chemicals, and eutrophica- 
tion are reviewed. Landfills of marshes, estuaries, 
or river shores produce adverse ecological changes, 
destroying valuable breeding grounds for many 
forms of aquatic life, waterfowl, and other wildlife. 
Radioactive materials released in even minute 
quantities present a great hazard because the 
radioactive material can become progressively con- 
centrated to dangerous levels in various forms of 
animal life. Thermal pollution, sedimentation, and 
salt water intrusion problems are discussed. Cur- 
rent approaches to pollution problems are merely 
stopgap approaches. The principal ingredient 
needed to counteract the growing water pollution 
dilemma is money--money to run a conservation 
organization, to preserve and set aside lands, to run 
treatment plants, and to coordinate plans on na- 
tional and state levels. (USBR) 

W70-01104 


CITY AIR - BETTER OR WORSE, 

Public Health Service, Washington, D.C. 

H. E. Landsberg. 

SEC Technical Report A 62-5, Symposium, Air 
Over Cities, Cincinnati, Ohio, Nov 1969. 22 p, 3 
fig, 4 tab, 65 ref. 


Descriptors: *Temperature, *Climates, *Air pollu- 
tion, Wind velocity, Precipitation. } ; 
Identifiers: * Human activities, Public hygiene. 


Extreme human activity has caused considerable 
changes in local climates. These modifications in 
big cities in turn have increased the temperature by 
1 to 1.5 deg F on an annual basis, diminished diur- 
nal temperature range, flattened the shape of diur- 
nal temperature curve, decreased the relative hu- 
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midity by 6%, increased the amount of precipita- 
tion by 10%, and decreased the speed of winds by 
20 to 30%. In addition dust particles have increased 
by 10 fold, SO2 by 5 fold, CO2 by 10 fold, and CO 
by 25 fold. Radiation has decreased by 15 to 20% 
and ultra-violet radiation in the winter is 30% less. 
There is 100% more fog in the winter and 10% 
more clouds. These effects have probably only a 
minor influence upon human well-being. Other 
changes, however, have potentially harmful effects. 
The most radical effect has been on atmospheric 
suspensions and admixtures. None of these changes 
have been beneficial. The growth of nearly all 
urban areas and industrial complexes has outpaced 
the engineering and legal efforts to minimize the 
nuisance and the possible danger of contamination. 
Our knowledge of air quality and its effects on 
health is not yet adequate. In the interest of public 
hygiene, an intense effort in bio-meteorological 
and medical research is required. (Upadhyaya- 
Vanderbilt) ‘ 

W70-01239 


THE THERMAL CLIMATE OF CITIES, 

Public Health Service, Washington, D.C. 

J. M. Mitchell, Jr. 

SEC Technical Report A62-5, Symposium, Air 
Over Cities, Cincinnati, Ohio, Nov 1969. 15 p, 9 
fig, 2 tab. 


Descriptors: *Air temperature, *Solar radiation, 
*Urban areas, Population, Cloud cover, Wind 
velocity, Lapse rate, Turbulent mixing. 

Identifiers: *Urban heat island, Nocturnal inver- 
sions. 


The urban “heat island’ and other aspects of the 
anomalous temperature distribution in San Fran- 
cisco, San Jose, Palo Alto, New Haven, Vienna and 
a number of other cities are discussed. Heat island 
of a city is weaker on Sundays, when the city is 
comparatively dormant, than on other days of the 
week, when it is bustling with activity which in- 
dicates that these islands are man-made. As the city 
grows in size and population the increase of the in- 
tensity of urban heat island has been observed. The 
urban heat island is most evident at night. Daily 
maxima and minima of temperature are reached 
slightly later in the city than in suburbs, and the 
daily range is less in the city. The contributory 
causes of heat island are, on a summer day, solar 
radiation is more readily absorbed in the city by 
building and paving materials possessing large heat 
storage capacities, and on a winter day, the streets 
and buildings are warmed by the furnace heat. 
Sundborg found that the nighttime urban-rural 
temperature difference, D, could be approximated 
by D= (a - bN)/V where N is % cloud cover, V is 


wind speed, a and b are constants. (Upadhyaya- 
Vanderbilt) 
W70-01241 


5C. Effects of Pollution 


EFFECT OF POLYELECTROLYTES IN CON- 
JUNCTION WITH BENTONITIC CLAY ON 
CONTAMINANTS REMOVAL FROM SECON- 
DARY EFFLUENTS, 

Technion - Israel Inst. of Tech., Haifa. Sanitary En- 
gineering Lab. 

For primary bibliographic entry see Field 05D. 
W70-00845 


ESTIMATES OF PERIPHYTON MASS AND 


STREAM BOTTOM AREA USING 
PHOSPHOROUS-32, 


Oak Ridge National Lab., Tenn. Radiation Ecology 
Section. 

For primary bibliographic entry see Field 021. 
W70-00846 


THE DIURETIC RESPONSE BY RAINBOW 
TROUT TO SUB-LETHAL CONCENTRATIONS 
OF AMMONIA, : : 

Ministry of Agriculture, Fisheries and Food, Lon- 
don (England). Salmon and Freshwater Fisheries 
Lab. 

R. Lloyd, and L. D. Orr. 

Water Research, Vol 3, No 5, p 335-344, May 
1969. 10 p, 6 fig, 19 ref. 


Descriptors: *Ammonia, *Rainbow trout, *Toxici- 
ty, Lethal limit, Streams, Estuaries, Fish, Water 
properties, Fish management, Water temperature, 
Dissolved oxygen, Carbon dioxide, Alkalinity, 
Water quality. 

Identifiers: * Diuretics, Ammonia toxicity. 


Ammonia is one of the most common pollutants in 
rivers-and estuaries. The degree of ammonia toxici- 
ty is dependent upon pH, water temperature, bicar- 
bonate alkalinity, dissolved oxygen, carbon diox- 
ide. The diuretic affects of ammonia on rainbow 
trout were studied in relation to effect of ammonia 
concentration, the time-lag in diuretic response, ef- 
fect of temperature, and acclimation to sub-lethal 
concentrations of ammonia. The rate of urine 
excretion by rainbow trout increases with increase 
in the concentration of ammonia probably because 
of the increase in the permeability of fish to water. 
It is suggested that any environmental factor which 
affects the water balance of fish may also influence 
their susceptibility to ammonia poisoning. 
(Carstea-USGS) 

W70-00848 


A RAPID FOR MEASURING THE ACUTE TOX- 
ICITY OF DISSOLVED MATERIALS TO 
MARINE FISHES, 

National Inst. for Water Research, Congella (South 
Africa). Regional Lab. 

For primary bibliographic entry see Field OSA. 
W70-00849 


WATER QUALITY CRITERIA FOR EUROPEAN 
FRESHWATER FISH - WATER TEMPERA- 
TURE AND INLAND FISHERIES. 

European Inland Fisheries Advisory Commission. 
Working Party on Water Quality Criteria for Eu- 
ropean Freshwater Fish. 


Water Research, Vol 3, p 645-662, 1969. 3 tab, 
103 ref. 


Descriptors: *Freshwater fish, *Temperature, *Ef- 
fects, *Standards, Heated water, Fish food organ- 
isms, Acclimatization, Lethal limit. 


In this report, tentative temperature criteria are 
proposed for European inland fisheries. No ac- 
count is taken of the effect of pollution. It was es- 
sential to make a distinction between the tempera- 
ture conditions permissible at different times of the 
year and to assess not only maximum permissible 
temperatures but also maximum permissible incre- 
ments of temperature. Winter--An increase in 
water temperature of 2 deg C from about 0 deg C in 
winter at the time of reproduction of burbot would 
destroy this species. Raising the temperature 5-6 
deg C in autumn and winter may affect salmonids. 
Spring--A rise of 5-6 deg C is detrimental to pike 
embryos. The majority of cyprinids tolerate an in- 
crease of temperature of 8-10 deg C during the 
embryonic stage. Adult fish can usually tolerate a 
wider range of temperature than embryos. It seems 
likely that if water temperature gets near the 
disturbing level most species would continue to 
feed. Summer--For salmonids of the genus Salmo, 
20-21 deg C should be accepted as the upper per- 
missible temperature during the warmest season of 
the year. Coregonids can withstand a rise of tem- 
perature of 5-6 deg C but the maximum for the 
summer months should not exceed 22-23 deg C. 
For many cyprinids, the permissible increase of 
temperature is about 6 deg C above the natural am- 
bient values, with an upper limit of 30 deg C during 
the warmest season. (Speakman-Vanderbilt) 
W70-00880 
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WASTEWATER DISPOSAL AND MICROBIAL 
ACTIVITY AT ICE-CAP FACILITIES, 

Army Terrestrial Sciences Center, Hanover, N.H. 
S. C. Reed, and W. Tobiasson. 

Journal, Water Pollution Control Federation, Vol 
40, No 12, p 2013-2020, Dec 1968. 6 fig, 1 tab, 5 
ref. 


Descriptors: *Ice, *Snow, *Sewage disposal, 
Anaerobic digestion. : 

Identifiers; *Thermal degradation, Greenland, 
*Icecap. 


The physical development of the wastewater 
disposal pits used at two permanent stations on the 
Greenland Ice Cap was defined with temperature 
sensing themocouples and a sonic range finding 
device. Physical measurements indicate that the 
disposal pit contained within the snow mass of the 
ice cap grows to a diameter of 220 ft. Thermal 
degradation of the snow mass by this pit will have 
detrimental settlement effects on any facility 
located within 300 feet of the outfall point. Tem- 
perature of the liquid in the pit remained a constant 
32 deg F. Hydrogen sulfide production was mea- 
sured in the pit but methane was not detected; this 
indicates that at least a preliminary stage of an 
aerobic decomposition is occurring. (Rietveld- 
Vanderbilt) 

W70-00882 


MATHEMATICAL SIMULATION OF THE 
ESTUARINE BEHAVIOR AND ITS APPLICA- 
TIONS, 

General Electric Co., Philadelphia; and Federal 
Water Pollution Control Administration, Philadel- 
phia, Pa. 

J. M. Jeglic, and G. D. Pence. 

Soc Econ Planning Sci, Vol 1, No 3, p 363-389, 
July 1968. 27 p, 19 fig, 8 ref. 


Descriptors: *Simulation analysis, *Estuarine en- 
vironment, *Mathematical models, *Water quality 
control, *Optimization tidal waters, Forecasting, 
Delaware River, Dispersion, Advection, Droughts, 
Dissolved oxygen. 


The cause and effect relationships as applied to im- 
portant water quality parameters were described. 
Presented were the steps in the development of a 
mathematical model representing the dispersion 
and advection of dissolved oxygen in a one dimen- 
sional tidal environment, using mass balances on 
finite volumes. The goal of the study was to develop 
a rational means of estimating the cause and effect 
relationships, so that accurate forecasts of the 
results of proposed control systems could be ob- 
tained and assurances could be made that a control 
program had a reasonable chance of success. The 
verification of the model was made using a year of 
actual data on the Delaware estuary. During the 
1965 draught the salt water intrusion in the 
Delaware was examined on a thirty-day basis so 
that corrective measures could be taken. The 
mathematical model presented proved to be a valu- 
able tool in the analysis of estuarine behavior. 
(Thiuri-Cornell) 

W70-00896 


THE DEVELOPMENT AND DISTRIBUTION OF 
PLANKTON IN THE NORTHERN PART OF 
THE WHITE NILE, 

Khartoum Univ. (Sudan). Dept. of Zoology. 


For primary bibliographic entry see Field 021. 
W70-01007 be . 


STRONTIUM-90 CONCENTRATION FACTORS 
OF LAKE PLANKTON, MACROPHYTES, AND 
SUBSTRATES, 

Akademiya Nauk URSR. Inst. of Biology of the 
Southern Seas. 

ef Kalnina, and G. Polikarpov. 

cience, Vol 164, No 3887, p 1517-151 
1969. 3 p, 4 tab, 12 ref. 4 oe 


Descriptors: *Water chemistry, *Eutrophication, 
*Strontium radioisotopes, Sediment, Plankton, 


Aquatic life, Water pollution sources, Water pollu- 
tion effects, Flame photometry, Nuclear wastes. 
Identifiers: *USSR, *Latvia. 


The ratio of concentration of strontium-90 in living 
and inert lake components to that in lake water 
(concentration factors) was determined for plank- 
ton, macrophytes, and substrates in eutrophic, 
mesotrophic-eutrophic, and dystrophic lakes. Con- 
centration factors of strontium-90 in aquatic organ- 
isms and substrates are higher in a dystrophic lake 
than in the other types. (Knapp-USGS) 
W70-01010 


PHYSICAL AND BIOCHEMICAL ASPECTS OF 
BOD KINETICS, 

Technische Hochschule, Karlsruhe (West Ger- 
many ). Lehrgebiet fur Ingieurbiologie. 

Ludwig Hartmann, and Peter Wilderer. 

Water Research, Vol 2, No 1, p 30-37, Jan 1968. 
10 fig, 7 ref, 2 append. 


Descriptors: *Biochemical oxygen demand, 
*Biodegradation, *Water pollution effects, Ac- 
tivated sludge, Organic loading, Physical proper- 
ties, Diffusion, Pollutants, Chemical reactions, Tur- 
bulence. 

Identifiers: *Biochemical reaction kinetics, Reac- 
tion rates. 


Two main theoretical concepts are generally ac- 
cepted to describe the BOD process: (1) Biochemi- 
cal concept considers that biochemical reactions 
within the cell are responsible for the reaction 
rates; (2) physical concept emphasizes convection 
and diffusion processes during the transport of or- 
ganic pollutants to and through the living cell. A set 
of experiments used biochemical methods to evalu- 
ate and describe BOD kinetics. A constant sub- 
strate concentration was brought into contact with 
various amounts of activated sludge. It was impossi- 
ble to use one mathematical formula to describe 
the whole BOD process. Second order reactions 
were the best approximation to evaluate the 
process at low load values. In this case, turbulence 
and other physical factors had a positive influence 
upon the process. Biochemical reactions were 
responsible for the rate of BOD reaction only at 
high load values. (Carstea-USGS) 

W70-01024 


THE CLASSIFICATION OF WATER QUALITY 
FROM THE BIOLOGICAL POINT OF VIEW, 
For primary bibliographic entry see Field O5A. 
W70-01029 


THE USE OF A DIGITAL SIMULATION 
SYSTEM FOR THE MODELING AND PREDIC- 
TION OF WATER QUALITY, j 

For primary bibliographic entry see Field O5A. 
W70-01030 


STUDIES ON NATURAL FACTORS AFFECT- 
ING PHOSPHATE ABSORPTION AND ITS 
UTILIZATION BY ALGAE, 

Joseph Shapiro. 

Water Research, Vol 2, No 1, p 21-23, Jan 1968. 2 
fig, 3 ref. 


Descriptors: *Eutrophication, *Nutrients, *Water 
pollution sources, *Phosphates, Algae, Water pol- 
lution treatment, Water quality control, Sewage ef- 
fluents, Absorption, Lakes. __ 

Identifiers: *Phosphate absorption. 


The accumulation of nutrient elements in water, 
particularly nitrogen and phosphorus, favors the 
process of eutrophication. Previous experiments 
have shown that different factors are present in 
natural waters which inhibit or facilitate the use of 
phosphate by algae. The ’phosphate sparing factor 
was studied by using lake water and microcystis 
aeruginosa as the test organism. lon exchange 
resins were used to determine an ionic factor that 
facilitated the use of phosphate by microcystis. Ad- 
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dition of salts increased the rates of phosphate up- 
take by the algae in diluted lakes; however, nitrate 
seemed to be the most important factor. More ex- 
perimental work using different algae and chemical 


components are in progress. (Carstea-USGS 
W70-01031 a ‘ 


AVOIDANCE REACTIONS OF SALMONID 
FISH TO REPRESENTATIVE POLLUTANTS, 
John B. Sprague. 

Water Research, Vol 2, No 1, p 23-24, Jan 1968. 


Descriptors: *Water pollution effects, *Poliutants, 
Limnology, Rainbow trout, Phenols, Chlorine, De- 
tergents, Sewage effluents, Pesticide toxicity, Tox- 
icity, Atlantic salmon. 

Identifiers: * Avoidance reactions, Salmonid fish. 


Small rainbow trout or Atlantic salmon were used 
in laboratory experiments to test avoidance reac- 
tions against zince sulfate, phenol, ABS detergent, 
chlorine and bleached Kraft pulp mill effluent. 
Strong avoidance reaction to sublethal concentra- 
tion occurred only for one (zinc sulfate) of the five 
pollutants used. Phenol is not avoided at all, 
whereas chlorine and ABS detergent could cause 
avoidance responses at concentrations that are ex- 
pected in polluted waters. The avoidance threshold 
of Atlantic salmon for metal pollution was found to 
be about 18 times higher in nature than in laborato- 
ry tests. The salmonid fishes have different respon- 
ses for different kinds of pollution depending upon 
the characteristics inherited from their natural 
habitats. (Carstea-USGS) 

W70-01032 


ON THE DIFFUSION PHENOMENA IN BOUN- 
DARY LAYERS OF TURBULENT FLOW AND 
ITS INFLUENCE ON THE COURSE OF THE 
SELF-PURIFICATION OF SMALL STREAMS, 
V. Novotny. 

Water Research, Vol 2, No 1, p 6-8, Jan 1968. 


Descriptors: *Diffusion, *Self-purification, Dis- 
solved oxygen, Mass transfer, Turbulent flow, Ox- 
ygenation, Biochemical oxygen demand, Turbulent 
boundary layers, Rivers. 

Identifiers: *Self-purification (Rivers). 


The rate of self-purification of water is dependent 
upon the ratio of the bottom organisms to the river 
flow. The quantity of nutrients which diffuse from 
the free water surface to the bottom is a determin- 
ing factor for the biological activity of benthic or- 
ganisms. Diffusion phenomena and mass transfer of 
water are described mathematically. In addition to 
turbulent flow, a diffusive boundary layer should be 
considered when’ dealing with diffusion 
phenomena. A mathematical approach was applied 
to calculate the deoxygenation coefficient by using 
data from streams rich in bottom growths. Control 
of BOD in streams is possible if the hydraulic con- 
ditions of the stream are known. (Carstea-USGS) 
W70-01037 


THE INFLUENCE OF ALGAL ANTIBIOSIS ON 
THE ECOLOGY OF MARINE MICROORGAN- 
ISMS 

Rhode Island Univ., Kingston. Narragansett Marine 
Lab. 

John McNeill Sieburth. : 
Advances in Microbiology of the Sea, Academic 
Press, New York, Vol 1, p 63-94, 1968. 8 fig, 122 
ref. 


Descriptors: *Algae, *Ecology, *Marine microor- 
ganisms, Phytoplankton, Bactericides, Algal toxins, 
Larvae, Phenols, Shellfish, Oysters, Industries, 
Chelation, Bacteria, Streptococcus, Secondary 
productivity, Sulfides, Sea water, Phawophyta, 
Crustaceans, Herbivores, Chlorophyll, Enzumes, 
Peptides, Biochemistry, Hydrogen ion concentra- 
tion, Oxidation, Diatoms, Epiphytology, Metabol- 
ism, Primary productivity, Fluorescence, Isotropy, 
Tritium, Symbiosis, Temperature, Copepods, 
Protozoa, Zooplankton, Solar radiation, Pseu- 
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Effects of Pollution—Group 5C 


domonas, Parasitism, Physiological ecology, Water 
pollution sources, Water pollution effects. 
Identifiers: *Antibiosis, Autolysis, Excretion, 
Depuration, Phycocolloids, Tannins, Flagellates, 
Pharmaceuticals, Extracellular products, Chemical 
resistance, Euphausia, Phaeocystis, Sargassum, 
Fronds, Hydrocarbons, Bacterial attachment, 
Ecotocarpus, Polysiphonia, Organic aggregates, 
Seasonal effects. 


Author reviews the role in marine ecology of an- 
tibiosis resulting from excretion of substances 
secondarily excreted by algae, a subject contribut- 
ing to the much larger picture of microbial interac- 
tions. Photosynthetic plants are primarily impor- 
tant to heterotrophic microbiota as providers of 
primary nutritional substances. Conversely, 
heterotrophic bacteria may markedly influence the 
nutrition and success of marine plants, presumably 
resulting from modification of excreted and au- 
tolytic products by depolymerization and 
mineralization into usable nutrients, production of 
growth and morphogenetic factors for algae, and 
by detoxification of inhibitory substances. When 
possible, such processes should be studied in con- 
cert, rather than separately. Realization that algal 
products may benefit, modify, and even suppress 
early life stages of marine animals reemphasizes the 
importance of interdisciplinary attacks on ecology. 
Field studies promise to demonstrate factors which 
influence suppression, selection, dominance, and 
succession of marine microorganisms. Any such 
studies must include consideration of effects of ex- 
tracellular secretions. Author summarizes his 
knowledge and understanding of the nature and in- 
fluence of inhibitory secondary plant materials in 
marine environments to encourage continued in- 
vestigation of algal antibiosis. (Jones-Wisconsin) 
W70-01068 


NITROGEN FIXATION BY GLOEOCAPSA, 
North Texas State Univ., Denton. Water Research 
Lab. 

J.T. Wyatt, and J. K. G. Silvey. 

Science, Vol 165, p 908-909, Aug 1969. | tab, 18 
ref. FWPCA Grants WP-00805-04, WP-00985-04. 


Descriptors: *Cyanophyta, *Nitrogen fixation, 
Reduction (Chemical), Chromatography, Optical 
properties, Bacteria, Nitrogen cycle, Water pollu- 
tion effects, Eutrophication, Cycling nutrients. 


Identifiers: *Gloeocapsa, Ethylene production, 
Acetylene reduction, Phormidium faveolarum, 
Heterocyst, Chroococcus, Cylindrospermum, 


Nostoc muscorum, Nostoc commune, Tolypothrix 
distorta, Nutrient sources. 


Continuous growth of the cyanophyte (blue-green 
alga) Gloeocapsa, in a medium free of combined 
nitrogen, with experimental production of ethylene 
via acetylene reduction, indicates that nitrogen fix- 
ation by cyanophytes is not solely confined to fila- 
mentous genera with heterocysts. Axenic cultures 
of Gloeocapsa, adapted to nitrate-free medium, 
form ethylene at rates comparable to those of 
known nitrogen-fixers. Special control measures 
precluded the possibility of responses being falsely 
attributed to Gleocapsa. Authors also tested 
uninoculated gassed samples and cultures of Phor- 
midium faveolarum, a non-nitrogen-fixer. Because 
earlier work indicated that no appreciable nitrogen 
fixation occurred in cyanophytes after prolonged 
exposure to darkness, authors adopted an arbitrary 
pretreatment period of 8 hours in darkness before 
incubation in dark-bottle and light controls. Thus, 
the ability of Gloeocapsa to reduce acetylene 
would suggest that heterocysts are not the site of 
nitrogen fixation, at least for this species of 
cyanophyte. This ability plus the facts that 
Gloeocapsa maintained both its vigor and an ap- 
parent normal growth rate over a period of 9 
months in a medium free of combined nitrogen 
should establish it as a nitrogen-fixer. (Jones- 
Wisconsin) 

W70-01070 
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FACTORS AFFECTING THE GROWTH OF 
NAJAS IN PICKWICK RESERVOIR, 

National Fertilizer Development Center, Muscle 
Shoals, Ala. 

J.B. Martin, Jr., B. N. Bradford, and H. G. 
Kennedy. 

National Fertilizer Development Center, Tennes- 
see Valley Authority, Muscle Shoals, Alabama, 
Doc No F 70 ACD2, Oct. 1969. 19 fig, 18 tab, 8 
ref, appendix. 


Descriptors: *Plant growth, *Nutrient require- 
ments, Carbon, Photosynthesis, Seeds, Sediments, 
Turbidity, Waves (Water), Eutrophication, Ten- 
nessee River, Industrial wastes, Municipal wastes, 
Nutrients, Sand, Potassium, Calcium, Magnesium, 
Sulfur, Alabama, Silts, Clay loam, Hydrogen ion 
concentration, Particle size, Iron, Copper, Man- 
ganese, Sodium, Alkalinity, Aeration, Springs, 
Streams, Quarries, Reservoirs, Light intensity, Ten- 
nessee, Tennessee Valley Authority Project, 
Sampling, Agricultural chemicals, Water pollution 
effects, Water pollution sources, Aquatic weeds, 
Bicarbonates, Carbonates, Environmental effects, 
Nitrates, Phosphates, Rooted aquatic plants, Sedi- 
ment yield, Water quality. 

Identifiers: *Najas minor, *Najas quadalupensis, 
*Pickwick Reservoir (Tenn-Ala), Zinc, Wilson 
Dam (Ala). 


Authors investigated nutritional and environmental 
factors concerning recent infestations of Najas spp 
in Pickwick Reservoir (Tennessee-Alabama). 
Degree of infestation in any location could not be 
related to variations in the nutrient content of the 
reservoir water. Najas growth in the greenhouse 
was independent of nitrogen and phosphorus con- 
centration of water, but was positively correlated 
with the bicarbonate ion content, the plants’ source 
of carbon for photosynthesis via leaves and stems. 
Lake sediments supply inorganic nutrients via the 
plants’ relatively weak root system. Plants rooted in 
a nutrient-free sand could not sustain growth, 
although submerged in a nutrient solution. How- 
ever, variations in nutrient content of the lake sedi- 
ments were apparently not responsible for presence 
or absence of Najas in any specific spot. That both 
sediments and water contribute essential factor (s) 
for Najas’ growth is indicated by observations that 
plants grew normally rooted in sediment and im- 
mersed in reservoir water, whereas growth failed in 
similar plants immersed in demineralized water. 
Water depth, sediment load, turbidity, light 
penetration, seed introduction, wave action, and 
other environmental factors were cited as the con- 
trolling factors in distribution of Najas. Report in- 
cludes appendix outlining analytical techniques 
and methods for greenhouse culture of Najas. 
(Jones and Nichols-Wisconsin) 

W70-01071 


SEASONAL CHARACTERISTICS OF TWO 
SALINE LAKES IN WASHINGTON, 

Washington Univ., Seattle. Dept. of Zoology. 

For primary bibliographic entry see Field 02H. 
W70-01076 


SOME LIMNOLOGICAL FEATURES OF A 
SHALLOW SALINE MEROMICTIC LAKE, 
Washington Univ., Seattle. Dept. of Zoology. 

For primary bibliographic entry see Field 02H. 
W70-01077 


LIMNOLOGICAL EFFECTS OF ORGANIC EX- 

TRACTS OF LITTER IN A SOUTHWESTERN 

IMPOUNDMENT, 

foe Univ., Tucson; and Arizona Cooperative 
ishery Unit, Tucson. 

For primary bibliographic entry see Field 02H. 

W70-01080 


POLLUTION--CAUSES, COSTS, CONTROLS. 
For primary bibliographic entry sce Field 06B. 
W70-01100 


IMPLICATION OF WATER QUALITY AND 
SALINITY IN THE SURVIVAL OF FRASER 
RIVER SOCKEYE SMOLTS, ; 
International Pacific Salmon Fisheries Commis- 
sion, New Westminster (British Columbia). 

I. V. Williams. 

International Pacific Salmon Fisheries Commission 
Progress Report, No 22, 1969. 8 fig, 15 tab, 25 ref. 


Descriptors: *Sockeye salmon, *Herbicides, 
*Pesticides, *Salinity, Marine salmon, Metals, De- 
tergents, Water quality. 

Identifiers: *Migration seaward, *Marine survival, 
*Salinity preference, *Fraser River. 


Seaward migrating juvenile sockeye (Oncor- 
hynchus nerka) from five lakes in the Fraser 
watershed were examined in a preliminary attempt 
to define some of the factors causing variable 
marine survival to the adult stage. Water quality of 
rivers utilized by the seaward migrating smolts ap- 
peared to be acceptable. No toxicants in the form 
of heavy metals, herbicides, pesticides, or deter- 
gents were detected at lethal threshold concentra- 
tions. At the onset of migration, the different 
groups varied in their tolerance of sea water, but all 
could tolerate 30 parts per thousand (0/00) salinity 
within the time required to reach the estuary. 
Preference tests of smolt behavior in a vertical 
salinity gradient indicated a time lag from the onset 
of migration to the acceptance of sea water which 
increased in proportion to the distance between the 
individual lake of origin and the estuary. However, 
once each group of smolts had accepted sea water, 
little or no acclimation was needed to transfer 
smolts from fresh water directly into 30 0/00 salini- 
ty. A delay in salinity preference and tolerance 
relative to the onset of seaward migration is sug- 
gested as a possible factor related to variation in 
marine survival of sockeye smolts. 

W70-01225 


PATTERNS OF INSECTICIDE RESISTANCE IN 
THE MOSQUITOFISH, GAMBUSIA AFFINIS, 
Mississippi State Univ., State College. Dept. of 
Zoology. 

Dudley D. Culley, and D. E. Ferguson. 

Journal Fisheries Research Board of Canada, Vol 
26, No 9, p 2395-2401, 1969. 3 tab, 15 ref. 


Descriptors: *Pesticide toxicity, *Chlorinated 
hydrocarbon pesticides, *Fish, Bioassay toxicity, 
*Organophosphorous pesticides. 

Identifiers: * Mosquito fish, * Pesticide resistance. 


The insecticide resistance of a resistant mosquito- 
fish population (Belzoni, Miss.) was compared to 
that of a sensitive population using 28 insecticides 
of 5 major groups (chlorinated hydrocarbons and 
organic phosphorous compounds). The 48-hour 
bioassay showed that the resistant fish had 
developed a tolerance only to the toxaphene-en- 
drin related insecticides. The patterns of resistance 
in mosquitofish are similar to those in many re- 
sistant arthropods. (Katz-Washington) 

W70-01226 


WATER QUALITY CRITERIA FOR EUROPEAN 
FRESHWATER FISH; LIST OF LITERATURE 
ON THE EFFECT OF WATER TEMPERATURE 
ON FISH. 

Food and Agriculture Organization of the United 
Nations, Rome (Italy). European Inland Fisheries 
Advisory Commission, 


European Inland Fisheries Advisory Commission, 
Working Party on Water Quality Criteria for Eu- 
ropean Freshwater Fish, EIFAC Tech Paper No 8, 
Rome 1969. 8 p, 110 ref. 


Descriptors: *Fish physiology, *Water tempera- 
ture, *Bibliographies, Fish, Water pollution, Water 
quality. 

Identifiers: *Water quality criteria, *Thermal pol- 
lution, *Temperature effects, *Temperature 
requirements. 


30 


A bibliography of over 100 references on the litera- 
ture regarding the water temperature requirements 
of freshwater fish. Good coverage of Eastern Eu- 
ropean literature. (Katz-Washington) 

W70-01227 


WATER QUALITY CRITERIA FOR EUROPEAN 
FRESHWATER FISH; REPORT ON WATER 
TEMPERATURE AND INLAND _ FISHERIES 
BASED MAINLY ON SLAVONIC LITERATURE. 
Food and Agriculture Organization of the United 
Nations, Rome (Italy). European Inland Fisheries 
Advisory Commission. 


European Inland Fisheries Advisory Commission, 
Working Party on Water Quality Criteria for Eu- 
ropean Freshwater Fish, EIFAC Tech Paper No 6, 
Rome, 1968. 32 p, 85 ref. 


Descriptors: *Fish, *Water pollution, *Water tem- 
perature, *Water quality, Fish physiology, 
Bibliographies, Acclimatization. 

Identifiers: *Water Quality Criteria, *Temperature 
range, *Temperature acclimatization, *Seasonal 
temperature tolerance, *Salmonid temperature 
tolerance, Developmental stage. 


A review of the European literature on thermal 
requirements of European Freshwater fish with 
particular attention to Eastern European sources 
and review which is designed to help formulate 
water quality criteria, indicate that fish differ in 
tolerance to high temperature. Tolerance varies 
with species, stage of development, acclimatization 
temperature, dissolved oxygen, and other pollution 
sources. In this review, temperature criteria are 
proposed which take no account of other pollution. 
Different temperatures are permissible at different 
times of the year. For salmonids, 20 to 21 deg C is 
the upper permissible temperature during summer 
while cyprinids can tolerate 30 deg C. (Katz- 
Washington) 

W70-01228 


CHRONIC TOXICITY OF ZINC TO THE 
FATHEAD MINNOW, PIMEPHALES 
PROMELAS RAFINESQUE, 

Newton Fish Toxicology Lab., Cincinnati, Ohio. 
William A. Brungs. 

Transactions of the American Fisheries Society, 
My 98, No 2, p 272-279, Apr 1969. 8 tab, | fig, 16 
ref. 


Descriptors: *Bioassay, *Fish reproduction, Tox- 
icity, Freshwater fish, Metals. 

Identifiers: *Continuous flow bioassay, *Fathead 
minnow, *Chronic toxicity, *Fish production, 
*Fish survival, *Fish growth, Zinc, Application fac- 
tor, 96-hr. median tolerance limit. 


A continuous-flow bioassay was conducted for 10 
months to determine the chronic effect of zinc on 
fathead minnows  (Pimephales _ promelas 
Rafinesque ). Fish porduction, as based on survival, 
growth, and reproduction, was _ investigated. 
Reproduction by the test fish was almost totally in- 
hibited at zinc concentrations that had no effect on 
survival, growth, or maturation of these same fish. 
At these same concentrations there was also no ef- 
fect on survival of control eggs and fry. The 
number of eggs produced per female in the low zinc 
concentration (0.18 mg/l) was only 17 percent of 
the eggs produced in the control (0.03 mg/1 of 
zinc), Application factors based on these data and 
the 96-hour median tolerance limit (9.2 mg/l) are 
discussed. ( Katz-Washington) 

W70-01229 


OIL POLLUTION OF THE SEA: IS THE 
SIGHT. END IN 


Fauna Preservation Society, London (England). 
ki L. Boyle. 

iological Conservation, Vol 1, No 4, p 319-327 
July 1969. 1 tab, 2 fig, 25 ref. F 


Descriptors: *Oily water, *Birds, Waste water 
disposal. 


Identifiers: *Oil pollution marine, *Oil discharge, 
*Marine fauna, *Marine birds, *Cleaning marine 
birds, *Oiled marine birds, Deliberate oil pollution, 
International Conference on Oil Pollution of the 
Sea, Corexit, Oil slicks. 


The chief cause of deliberate oil pollution at sea, 
the cleaning of oil tanks, is discussed and means of 
abolishing the practice are discussed. The effects of 
oiling on marine fauna, especially on birds, is 
discussed. Methods of cleaning oil from birds are 
described. The effects on shore life observed by the 
South African division of Sea Fisheries are re- 
ported. The toxic effects of oil slick dipersants 
(Corexit) on various aquatic forms are reported. 
(Katz-Washington) 

W70-01230 


RECOVERY OF A SALT MARSH IN PEM- 
BROKESHIRE, SOUTH-WEST WALES, FROM 
POLLUTION BY CRUDE OIL, 

Field Studies Council, Pembroke (England). Oil 
Pollution Research Unit. 

E. B. Cowell, and J. M. Baker. 

Biological Conservation, Vol 1, No 4, p 291-296, 
July 1969. 2 fig, 2 tab, 8 ref. 


Descriptors: *Algal poisoning, *Marsh plants, 
*Oily water, Aquatic algae, Marine algae, Oil, 
Marsh, Pollutants. 

Identifiers: *Salt marsh, *Oil pollution, *Recovery 
from pollution, *Kuwait crude, Bentlass Salt 
Marsh. 


An account of the biological effects of a spill of Ku- 
wait crude oil on the plants and algae of the Bent- 
lass Salt Marsh near Pembroke, S.W. Wales. Some 
species of the marsh plants were more affected by 
the oil than others. Spill occurred in January 1967 
but by June 1968, most of the species affected were 
showing some signs of recovery with the exception 
of Triglochin maritima. No animal observations. 
(Katz-Washington) 

W70-01231 


FISHERY MANAGEMENT WITH THE HELP 
OF THE ORGANOPHOSPHORUS _INSECTI- 
CIDE, THIOMETON, 

Bihar Univ., Muzaffarpur (India). Dept. of Zoolo- 


y. 
@ K. Konar. 

Ichthyologica, Vol IV, Nos 1-2, p 28-36, 1965. 5 
tab, 8 ref. 


Descriptors: *Insecticides, *Fish control agents, 
*Fish management, *Piscicides, BGr- 
ganophosphorus pesticides, Fish farming, Aquatic 
insects. 

Identifiers: *Thiometon, Toxicity bioassays, Labeo, 
Notonecta. 


Experiments were conducted to determine useful- 
ness of Thiometon, an organic phosphorus insecti- 
cide in the management of the pond fish Labeo. 
The minimum lethal doses of Thiometon to Labeo 
and nine species of undesirable organisms was 
determined. The LDO, LD50, LD100 of Thiometon 
vary from 0.50 to 6.4 ppm, 0.32 to 13.49 ppm, and 
0.56 to 20 ppm respectively for fishes and from 
0.008 to 0.40 ppm, 0.035 to 0.835 ppm and 0.05 to 
2.0 ppm for insects. Except for Cyclops and 
Nauplius, all fish food organisms tolerate 1 ppm 
Thiometon. Thiometon is detoxified in 8 days in 
the field. (Katz-Washington) 

W70-01232 


A COMPOSITE RATING OF _ ALGAE 


TOLERATING ORGANIC POLLUTION, . 
Federal Water Pollution Control Administration, 
Cincinnati, Ohio. 

C. M. Palmer. 

Journal of Phycology, Vol 5, No 1, p 78-82, 1969. 
11 tab, 29 ref. 


Descriptors: *Algae, *Aquatic algae, * Aquatic en- 
vironment, Pollutants, Biological communities, 
Water pollution effects, Diatoms. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Identifiers: *Pollution-tolerant algae, *Blue green 
algae, *Euglena, Pigmented flagellates. 


From information on pollution-tolerant algae com- 
piled from reports from 165 authors, the genera 
and species most often referred to as significant fall 
into a relatively stable series. Diatoms, pigmented 
flagellates, green, and blue-green algae are all well 
tepresented among the pollution-tolerant genera 
and species. The top 8 genera are Euglena, Oscilla- 
toria, Chlamydomonas, Scenedesmus, Chlorella, 
Nitzshcia, Navicula, and Stigeoclonium, and the 
top 5 species, Euglena viridis, Nitzschia palae, 
Oscillatoria limosa, Scenedesmus quadricauda, and 
Oscillatoria tenuis. In some genera, e.g., Euglena, a 
single species is far more significant than all others 
as a pollution-tolerant form. In other genera, e.g., 
Oscillatoria, only a slight difference distinguishes 
the pollution tolerance of 2 or more species. Algal 
genus and species pollution indices are presented 
for use in rating water samples with high organic 
pollution. (Katz-Washington) 

W70-01233 


SOME OBSERVATIONS OF CLOUD INITIA- 
TION IN INDUSTRIAL AREAS, 

Public Health Service, Washington, D.C. 

G. E. Stout. 

SEC Technical Report A62-5, Symposium, Air 
Over Cities, Cincinnati, Ohio, p 147-153, Nov 
1969. 2 fig. 


Descriptors: *Clouds, *Air pollution, *Tempera- 
ture, Tornadoes. 
Identifiers: Industrial pollution. 


Landsberg and Changnon have suggested that 
precipitation over an urban area is greater than 
over the rural area. Telford, of the CSIRO in Aus- 
tralia recently concluded that a portion of freezing 
muclei in the atmosphere comes from certain types 
of industrial activity. A petro-chemical industry, 
located in the rural area of central Illinois, has been 
observed to initiate clouds. At least five cases are 
partially documented by surface, airborne, or radar 
observations. On one occasion a cumulus con- 
gestus cloud formed and produced tornado funnels. 
These clouds were formed at a small distance down 
wind from the heat source. No other clouds were 
present in the area. Preliminary occasional obser- 
vations suggest that this industrial source could be 
used for an interesting reaearch study of the possi- 
ble influence of industrial pollution on cloud for- 
mation. (Upadhyaya-Vanderbilt) 

W70-01240 


5D. Waste Treatment Processes 


EFFECT OF POLYELECTROLYTES IN CON- 
JUNCTION WITH BENTONITIC CLAY ON 
CONTAMINANTS REMOVAL FROM SECON- 
DARY EFFLUENTS, 

Technion - Israel Inst. of Tech., Haifa. Sanitary En- 
gineering Lab. 

M. Rebhun, N. Narkis, and A. M. Wachs. 

Water Research, Vol 3, No 5, p 345-355, May 
1969. 11 p, 7 fig, | tab, 16 ref. Work partially spon- 
sored by US Dept of Agri. Grant No FG-IS-148, 
USDA. 


Descriptors: *Tertiary treatment, *Clays, *Coagu- 
lation, *Adsorption, *Flocculation, *Water reuse, 
Water quality, Water pollution, Chemical oxygen 
demand, Turbidity, Color, Organic _matter, 
Phosphates, Nitrogen compounds, Organic com- 
pounds, Water purification. 

Identifiers: *Residual organic removal, Secondary 
effluents. 


The efficiency of flocculation by polyelectrolytes 
and clays in removing the residual organics and 
other refractory matter from secondary effluents 
was investigated. Attempts were made to clarify the 
mechanisms of interaction between the polyelec- 
trolyte, the clay in the various refractory organics 
in secondary effluents. The parameters studied in- 
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Waste Treatment Processes—Group 5D 


clude chemical oxygen demand, turbidity, color 
phosphate, nitrogenous compounds, and ABS. Ca- 
tionic polyelectrolytes react with various sub- 
stances in solution, particularly anionic organic 
matter. The reaction products are colloidal and do 
not settle rapidly. The bentonite removes some or- 
ganic compounds, mostly nitrogenous organics. 
The mixture of benonite and cationic polyelec- 
trolytes improve the efficiency of organic removal 
and lowers the required flocculant dose. The clay 
itself removes 74% of the total COD. The surface 
reactions and mechanisms are also discussed in this 
paper. (Carstea-USGS) 

W70-00845 


THE USE OF THE FUNDAMENTAL STUDIES 
OF BIOLOGICAL PURIFICATION ON THE PU- 
RIFICATION OF POLLUTED WATERS 
DERIVED FROM PRODUCTION OF ’KHEM- 
LON’ (SLOVAKIAN), 

Zdena Nanackova-Zekeova. 

Russian and German summaries. Vyskumny Ustav 
Vodohospodarsky, Bratislavia, 1966. 79 p, 14 fig, 
13 tab, 25 ref. 


Descriptors: *Industrial wastes, *Industrial water, 
*Pollution abatement, *Biological treatment, Cot- 
ton, Runoff, Silts, Oxygen, Stagnant water, 
Phosphorus, Nitrogen, Air circulation, Oxidation, 
Biodegradation, Water reuse, Waste water treat- 
ment. 

Identifiers: *Slovakia, 
Biological purification. 


Industrial waste water, 


Purification of industrial waste water from the 
production of cotton material was investigated by 
using a method of silt activation. The success of the 
method depends on the concentration of fresh 
running water, optimal load, optimal time period of 
activation, concentration of activated silt, amount 
of feeding material, and the intensity of air circula- 
tion. The efficiency of purification also requires 
some addition of phosphorus, usually absent in 
fresh running waters. (Gabriel-USGS) 

W70-00879 


NUCLEAR POWER PLANT SITING IN THE 
PACIFIC NORTHWEST FOR THE BON- 
NEVILLE POWER ADMINISTRATION, 

Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

H. Harty, R. F. Corlett, and R. E. Brown. 

Summary Research Report, Battelle-Northwest, 
July 1967. 50 p, 16 fig. 


Descriptors: *Thermal pollution, *Cost analysis, 
Nuclear power plant. 
Identifiers: *Siting consideration, *Public ac- 
ceptance factor, *Site economic factor, Pacific 
Northwest site areas. 


The factors which are taken into account for site 
selections are physical and environmental site fac- 
tors, population of surrounding areas, geology and 
hydrology, meteorology, heat dissipation and 
biological effects. The significant factors in site 
cost are condenser size and cost, natural- and in- 
duced draft cooling towers, land and site prepara- 
tion costs, site access, engineered safeguards and 
multiple-reactor siting. For the sites considered, 
the method of handling waste heat was the single 
most important economic variable. It was found 
that once-through cooling with fresh water was the 
most economical method of disposing of waste 
heat. Once-through cooling with salt water in- 
creased capital costs about $3/kW and unit power 
costs about 0.045 mill/kW-hr. The use of cooling 
towers for waste heat discharge increased capital 
costs about $10/kW and unit power costs about 
0.14 mill/kW-hr. A major economic tradeoff exists 
among the method of handling waste heat, trans- 
mission costs, engineered safeguards costs (which 
tend to increase as sites approach many load cen- 
ters, i.e., urban areas), land costs (generally higher 
near urban areas) and other factors. (Upadhyaya- 
Vanderbilt) 

W70-00883 


Field 05—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


COPING WITH COOLING TOWER BLOW- 
DOWN, 

T. C. Hoppe. 

Industrial Water Engineering, p 27-32, Dec 1966. 5 
fig, 8 ref. 


Descriptors: *Thermal pollution, *Cooling tower, 
Chemical waste, Corrosion control, Cost com- 
parison, Films. é 
Identifiers: *Corrosion inhibitor, Cooling water 
treatment, Tuberculation. 


A case study is presented of industrial cooling 
water treatment with inflow process temperatures 
of 116F to 350F, and 90F to 140F out, with a max- 
imum water temperature differential across the 
tower of 31F. Well water was treated with acid for 
pH control, shock chlorination for biocide, and 
non-chromate proprietary blend of polyphosphates 
and polyvalent ions for corrosion inhibition. 
Operating experience showed severe corrosion and 
iron oxide and phosphate sludge deposits. A new 
corrosion inhibitor in the form of zinc, and 
biodegradable organic material, without chromate 
nor phosphates, was tried. Very good results were 
obtained, uniform protective film formation was 
evident, previous tuberculation decreased, and no 
sludge accumulated. Costs rose from $0.0606 to 
$0.1275 per 1000 gallons of makeup, but this was 
far less expensive than other alternatives. (Riet- 
veld-Vanderbilt) 

W70-00884 


COOLING TOWERS FOR STEAM-ELECTRIC 
STATIONS - ECONOMIC APPLICATIONS, 
Ebasco Services Inc., New York. 

Louis Elliott. 

Transactions of the American Society of Mechani- 
cal Engineers, Vol 73, p 1027-1029, 1951. 3 fig, 1 
tab. 


Descriptors: *Cooling towers, *Steam, *Economic 
efficiency, Heated water, Condensation. 


The objective of this study was to indicate a 
method for an economic comparison between 
direct use of river or pond water for condensing ar- 
rangement for a steam station and utilization of 
cooling towers. The comparison was made utilizing 
data on river temperatures and records of at- 
mospheric temperature and humidity over a longer 
period. In a particular case studied, maximum plant 
capability of a cooling tower plant as compared 
with a direct condensing, is penalized by from 2 to 
3 percent. Remarks on the cooling tower per- 
formance, location and orientation of towers are 
mentioned. Because a gréat deal of information is 
necessary to determine the best placement of a 
tower, research needs are mentioned. (Guerrero- 
Vanderbilt) 

W70-00887 


CATAD SYSTEM CONTROLS FOR REGULA- 
TION OF COMBINED SEWAGE FLOWS, 
Municipality of Metropolitan Seattle, Wash.; and 
Metrupolitan Engineers, Seattle, Wash. 

Charles V. Gibbs, and Stuart M. Alexander. 

Water and Wastes Eng, p 46-49, Aug 1969. 2 fig. 


Descriptors: *Mathematical models, *Computer 
programs, *Sewers, *Storage capacity, *Storm ru- 
noff, Sewage disposal, Minicipal wastes, Automatic 
control, Hydrologic properties. 

Identifiers: Combined sewers. 


The installation of a computer-augmented treat- 
ment and disposal (CATAD) system to utilize op- 
timum storage within an existing municipal com- 
bined sewer system was described. The other ob- 
jectives of CATAD were (1) to make available the 
maximum capacity of the interceptor for combined 
storm and sanitary flows in unseparated areas by 
utilizing the storage capability of trunk and inter- 
ceptor sewers in separated areas; and (2) to control 
necessary overflows at selected locations so as to 
minimize harmful effects on marine life and public 
beaches. Control commands were generated inter- 
nally by a computer under program control. A 


mathematical model was developed in order to im- 
plement a fully automatic control. The model in- 
corporated elements of meteorology and hydrology 
including seasonal precipitation patterns and areal 
runoff characteristics. An analysis of the regulation 
of stormwater inflows by the use of trunk sewer 
storage established the operating rules required for 
effective utilization of the available storage. (Thiu- 
ri-Cornell) 

W70-00889 


ANALYSIS AND OPTIMIZATION OF A 
REVERSE OSMOSIS PURIFICATION SYSTEM- 
-PART II. OPTIMIZATION, 

Kansas State Univ., Manhattan. Inst. for Systems 
Design and Optimization. 

For primary bibliographic entry see Field 03A. 
W70-00890 


OPTIMIZATION OF THE ACTIVATED 
SLUDGE PROCESS-OPTIMUM VOLUME 
RATIO OF AERATION AND SEDIMENTATION 
VESSELS, 

Kansas Univ., Lawrence. Dept. of Chemical and 
Petroleum Engineering; and Kyoto Univ. (Japan). 
Dept. of Chemical Engineering. 

M. Naito, T. Takamatsu, and L. T. Fan. 

Water Res, Vol 3, No 6, p 433-443, June 1969. 8 
fig, 6 ref. 


Descriptors: *Optimization, *Activated sludge, 
* Aeration, *Sedimentation, * Mathematical 
models, Mixing, Sludge treatment, Capital, Design, 
Volume. 

Identifiers: Recirculated sludge. 


A mathematical model was developed for optimiz- 
ing the total activated sludge system. The optimum 
volume ratio of the aeration and sedimentation 
tanks and the recirculation ratio of the sludge were 
computed. The objective of the two computations 
was the minimization of the total capital cost and 
the total volume. Both objective functions gave al- 
most the same results. Total capital cost increased 
with the increase of the mixing in the aeration 
tanks. The results obtained in the study were for 
steady state operation. It was found out that the op- 
timum volume ratio of the aeration to sedimenta- 
tion tanks and sludge recirculation did not vary 
greatly from the design conditions adopted in cur- 
rent plants. (Thiuri-Cornell) 

W70-00893 


A SYSTEMS 
MANAGEMENT, 
Massachusetts Univ., Amherst. 

Richard J. Giglio, Donald D. Adrian, Frank C. 
Kaminsky, and Robert F. Rikkers. 

Proc, Fourth Amer Water Resources Conf, NY, P 
344-353, Nov 1968. 10 p, 2 fig, 9 ref. 


APPROACH TO WASTE 


Descriptors: *Systems analysis, *Waste water treat- 
ment, *Optimization, *Regional analysis, *Deci- 
sion making, Planning, Mathematical models, 
Computers, Treatment facilities, Interception, Cost 
allocation, Water management (Applied). 


The use of systems analysis to optimize regional 
planning for waste water systems was described. 
The objective of the study was to develop a 
methodology and mathematical-computer models 
which could aid planning agencies to make deci- 
sions concerning regional development. A region in 
Massachusetts was selected for the pilot applica- 
tion. A waste system was divided into the following 
subsystems; collection facilities, interceptors, vari- 
ous types of treatment plants, storage facilities and 
the stream. Engineering and economic data were 
used to describe and model each subsystem. Op- 
timization techniques then helped define the most 
efficient configuration of subsystems for regions 
with differing characteristics. Attention was also 
given to procedures for implementing the plans and 


equitably allocating costs among communities. 
(Thiuri-Cornell) 
W70-00898 
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RADIOTRACER STUDY OF RAPID SAND FIL- 
TRATION, 

Georgia Inst. of Tech., Atlanta. 

Thomas Fisher Craft, Jr. 

Available from the Clearinghouse as PB-187 522, 
$3.00 in paper copy, $0.65 in microfiche. Water 
Resources Center, Georgia Institute of Technolo- 
gy, Partial Completion Report WRC-0469, August 
1969. 179 p. OWRR Proj B-020-GA. 


Descriptors: *Rapid sand filtration, *Porous media 
filter, *Drinking water treatment, *Radioactive 
tracers, *Filtering system, Cesium-137, Filter 
sands, Radioisotopes, Adsorption, Particle shape, 
Particle size, Pores, Porosity, Colloids, Floccula- 
tion. 


The research was designed to investigate the 
mechanism by which suspended particles are 
removed from flowing water during passage 
through a porous medium. Particles labeled with 
radioactive Cesium-137 were suspended in water 
and passed into a laboratory scale filter built to 
simulate a commercial water filter. Radiation de- 
tection equipment was used to follow the radioac- 
tive particles. Three different sizes of sand and 
ground anthracite were used as filter media. The 
pattern of deposition was found to depend on the 
absolute and relative sizes of the suspended parti- 
cles and the stationary grains. In a given filter medi- 
um, particle removal was found to vary directly 
with the particle diameter. For a given particle size, 
removal was found to vary inversely as the diame- 
ter of the filter bed grains. Interdependence of 
grain and suspended particle dimensions is such 
that the filter coefficient was found to vary inverse- 
ly in a linear fashion with the ratio of pore diameter 
to particle diameter for ratios of about five or less. 
Additional work is needed to relate the ideal 
laboratory conditions to actual conditions encoun- 
tered in the field. (Conway- Georgia Tech) 
W70-00910 


THE INFLUENCE OF SUSPENDED SOLIDS ON 
THE RATE OF OXYGEN TRANSFER IN AQUE- 
OUS SOLUTIONS, 

G. T. M. Van der Kroon. 

Water Research, Vol 2, No 1, p 26-30, Jan 1968. 5 
fig. 


Descriptors: *Dissolved oxygen, *Oxygenation, 
*Respiration, *Suspended load, Solid wastes, Dis- 
solved oxygen analyzers, Waste assimilative capaci- 
ty, Activated sludge, Gases, Microorganisms, 
Clays,Laboratory tests. 

Identifiers: *Oxygen transfer, *Holland, Rotter- 
dam, River pollution, Sludge liquor. 


The relationship between dissolved-oxygen content 
and the rate of respiration of microorganisms was 
studied in a mixed liquor from activated sludge 
plants and in Rotterdam tap water. The experimen- 
tal apparatus allowed for a constant rate of gas flow 
and injection of oxygen when its partial pressure in 
the gas decreased. The oxygenation capacity and 
maximum rate of oxygen absorption were mea- 
sured and the ratio between them was plotted 
against suspended solids concentration. It was con- 
cluded that the suspended solids concentration 
played an important role in the oxygen transfer in 
various solutions. The properties of clay and alu- 
minum sulfate suspensions resembled those of a 


mixed liquor with respect to oxygen transfer. 
(Carstea-USGS) 
W70-01023 


MODIFIED FILTER MEDIA FROM REMOVAL 
OF WATER POLLUTANTS, 
C. D. Agarwal, and A. V. S. Prabhakara Rao. 


bea Research, Vol 2, No 1, p 43-45, Jan 1968. 6 
ref, 


Descriptors: *Water pollution treatment, *Filtra- 
tion, *Water pollution control, *Filters, Sewage ef- 
fluents, Electrolytes, Zeta potential, Bacteria 
Protozoa, Algae, Solid wastes, Tertiary treatment. } 
Identifiers: Polyelectrolyte-coated filters, Bauxite. 


A simple filter was developed for efficient removal 
of micronesized particles. These particles include 
some bacteria, protozoa, algae, cysts, and even 
some worms. Sewage particles carry small elec- 
trokinetic charges (surface zeta potentials), which 
are generally negative. The efficiency of filtration 
can be greatly improved if the filter media are 
coated with cationic polyelectrolytes to retain the 
negatively charged particles. The experimental 
results obtained by using bauxite coated filters 
were comparable with those using polyelectrolytes. 
The economics of the designed criteria for this fil- 
tration progress are evaluated. (Carstea-USGS) 
W70-01027 


STREAM REAERATION USING MOLECULAR 
OXYGEN, 

For primary bibliographic entry see Field 05G. 
W70-01028 


AN EXAMINATION OF THE BENEFITS AND 
DISADVANTAGES WITH RESPECT TO THE 
DISPOSAL OF SOLID WASTES, 

American Society of Civil Engineers, New York. 
Donald H. Waller. 

Available from Clearinghouse as PB-186 006 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 10, Feb 1, 1968. 54 p, 2 fig, 1 
tab, 21 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Cost-benefit analysis, *Deposition 
(Solid wastes), *Sewage treatment, Pressure con- 
duits, Sewers, Solid wastes. 

Identifiers: Grinding, Solid waste characteristics, 
Transport velocity. 


Important considerations in an evaluation of the 
feasibility and benefits of adapting any sewerage 
system to solid wastes disposal are: the extra solids 
load that community refuse could add to a sewage 
disposal system; velocities required to move solid 
wastes and the effect of flow variations on sewer 
velocities; solid wastes separation practices and at- 
titudes toward separation of household refuse; the 
need for grinding, and considerations involved in 
the development of a household refuse grinding 
device; the effects of solid wastes on sewage treat- 
ment processes; and costs and benefits involved in 
evaluation of alternative systems for disposal of 
sewage and solid wastes. Considerations peculiar to 
the ASCE Project scheme are: the possibility of 
adapting building sewage storage-grinder-pump 
units for handling solid wastes; the need to 
discharge solid wastes into the system under pres- 
sure; reduced clearances in the small pipes of a 
pressure system; and the possibility of greater solids 
deposition at low flows. Appendices include infor- 
mation on: composition and characteristics of solid 
wastes; pertinent solid wastes research and 
development; and results of research on transport 
and treatment of solid wastes in sewage disposal 
systems. (Tucker-ASCE) 

W70-01063 


5E. Ultimate Disposal of Wastes 


WASTEWATER DISPOSAL AND MICROBIAL 
ACTIVITY AT ICE-CAP FACILITIES, 

Army Terrestrial Sciences Center, Hanover, N.H. 
For primary bibliographic entry see Field OSC. 
W70-00882 


OIL FIELDS YIELD NEW DEEP-WELL 


DISPOSAL TECHNIQUE, , 
Halliburton Co., Duncan, Okla. Dept. of Chemical 
Research and Development. 

K. A. Slagle, and J. M. Stogner. 

Water and Sewage Works, Vol 116, No 6, p 238- 
244, June 1969.7 p, 5 fig, 13 ref. 


Descriptors: *Waste disposal, *Injection wells, 
Fractures (Geology), Permeability, Well casings, 
Monitoring, Oil industry, Geology, Waste treat- 
ment, Waste water disposal, Solid wastes. 
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Identifiers: *Well construction. 


The predominant practice of injecting liquid wastes 
into permeable or naturally fractured subsurface 
Strata ts not the only method for the disposal of pol- 
lutants in deep wells. Utilizing other oil field Opera- 
tions such as hydraulic fracturing and other modifi- 
cations may eliminate some common objections to 
this procedure-- lack of suitable formations, expen- 
Sive pre-injection equipment and treatment, and 
production of a secondary waste presenting in itself 
a disposal problem. Each particular waste disposal 
problem should be treated as a separate entity since 
the problems involved are so different throughout 
the various industries. A second waste disposal 
well, or a stand-by well, should be considered if the 
production of waste is such that general plant 
pecepengn may be interrupted or there is a possi- 
ility of discharging effluent into public streams or 
waters. A monitoring well system should be in- 
cluded to help detect or determine possible con- 
tamination or damage to fresh water aquifers and 
other minerals. Design of the well casing and equip- 
ment should be given serious consideration and the 
utmost in design precautions taken to provide max- 
imum protection and longevity. Under normal low 
pressure disposal operation where naturally frac- 
tured formations are used, low pressure equipment 
may be utlized with pre-injection treatment facili- 
ties. (Knapp-USGS) 
W70-00990 


5F. Water Treatment and 
Quality Alteration 


A SYSTEMS 
MANAGEMENT, 
Massachusetts Univ., Amherst. 

For primary bibliographic entry see Field 05D. 
W70-00898 


APPROACH TO WASTE 


CAUSES AND CONSEQUENCES OF POND 
EUTROPHICATION (POLISH), 

Polish Academy of Sciences, Krakow. 

Stanislaw Wrobel. 

English summary. Acta Hydrobiologica, Vol 7, No 
1, p 27-52, 1965. 15 fig, 6 tab, 28 ref. 


Descriptors: *Eutrophication, *Fertilization, 
*Nitrogen compounds, *Phosphorus compounds, 
*Thermal stratification, *Oxygenation, Organic 
matter, Respiration, Copper sulfate, Lime, Dis- 
solved oxygen, Fish, Fish parasites, Water quality 
control, Water quality. 

Identifiers: Fish respiration, Fish density, Carp cul- 
ture, Branchiomyces sanguinus, Golysz Experimen- 
tal Station (Poland), Water quantity, Water 
exchange, Oligotrophy, Polytrophy. 


Results are reported of attempts to increase 
productive capacity of ponds by application of 
lime, and nitrogen- and phosphorus-fertilizers to 
encourage eutrophication, and by additions of 
copper sulfate to control excessive algal growth. 
Such management revealed a sequence of three 
trophic levels: oligotrophic, before fertilization; 
eutrophic, during fertilization, and polytrophic, 
during the intensive fish feeding. The latter phase 
induced periodic acute oxygen deficiency, endan- 
gering respiratory organs of fish and inviting the in- 
vasion of fish gills by Branchiomyces sanguinis. 
Maintenance of an adequate degree of water ox- 
ygenation requires control of organic matter con- 
tent, occasional exchange of water of the pond, and 
a correlation of fertilization, feeding, and densit of 
fish with the amount of inflowing water. (Wilde- 
Wisconsin) 

W70-01082 


5G. Water Quality Control 


NUCLEAR POWER PLANT SITING IN THE 
PACIFIC NORTHWEST FOR THE BON- 
NEVILLE POWER ADMINISTRATION, q 
Rattelle Memoria! Inst., Richland, Wash. Pacific 
Northwest Labs. 
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Water Quality Control—Group 5G 


For primary bibliographic entry see Field 05D. 
W70-00883 


WATER QUALITY AND REGIONAL ECONO- 
MY, A DECISION MODEL, 

Pennsylvania State Univ., University Park. Inst. for 
Research on Land and Water Resources. 

David L. Raphael, and James Maugeri. 

Proc, Fourth Amer Water Resources Conf, NY, p 
132-139, Nov 1968. 8 p, 3 tab, 5 ref. 


Descriptors: *Water quality, *Industrial water, 
*Decision making, *Leontief models, *Input-out- 
put analysis, *Pollution abatement, Water supply, 
Taxes, Waste water treatment, Economics, Re- 
gional analysis. 


A Leontief input-output economic model was con- 
structed to demonstrate how such a model could be 
utilized to bring rationality into regional decision 
making with respect to a specific water quality 
problem. Clinton County, located in Central 
Pennsylvania, was chosen for the study. The indus- 
try selected was a paper mill located in the county. 
It was assumed that the water quality was so poor 
that a substantial cost would be incurred by the in- 
dustry in order to bring its quality to a usable level. 
It was also assumed that if the cost became prohibi- 
tive the industry would leave the county. Three al- 
ternatives were considered (1) closing the plant, 
(2) tax forgiveness, and (3) providing the plant 
with water of sufficient quality from local water 
utilities. It was concluded that (1) the penalty paid 
by the region by the closing of the mill was ex- 
tremely large, (2) that the tax forgiveness amount 
could be passed along to the household sectors as a 
local tax increase thus returning the region to the 
status quo, and (3) that if the local utility could 
handle the increased needed supply at reduced in- 
come, the region would retain the mill and realize 
increased economic activity as well. (Thiuri-Cor- 
nell) 

W70-00897 


LOWER MISSISSIPPI 
DEVELOPMENT DISTRICT. 
For primary bibliographic entry see Field 04A. 
W70-00912 


RIVER BASIN 


THE CONSTITUTIONAL ASPECTS OF WATER 
POLLUTION AND THE NEED FOR GOVERN- 
MENTAL COOPERATION, 

Brian A. Stamp. 

Agassiz Center for Water Studies Research Report, 
Univ of Manitoba, Vol 1, No 2, ch 7, 1968. 25 p, 42 
ref. 


Descriptors: *Water pollution control, * Water pol- 
lution, *Federal-state water rights conflicts, 
*Governments, Federal government, State govern- 
ments, Natural resources, Political aspects, Water 
conservation, Water resources, Water supply, Ju- 
risdiction, Federal jurisdiction, State jurisdiction, 
Water policy, Water quality, Water quality control, 
Impaired water quality, Public health, Administra- 
tive agencies, Fish management, Stream improve- 
ment, Navigable waters, Navigation, Legal aspects. 
Identifiers: *Canada. 


In Canada, jurisdiction over water pollution is di- 
vided between the provincial and federal govern- 
ments. Under the criminal law power, Parliament 
may enact criminal legislation aimed at pollution as 
a danger to public health, and it is also authorized 
to set up an administrative body to regulate pollu- 
tion and to enforce such legislation. The general 
power under the peace, order, and good govern- 
ment clause would allow the federal government to 
cure existing pollution and to prevent such pollu- 
tion in the future. Legislative jurisdiction over 
fisheries extends to controlling water quality that 
might affect fish. The navigation and trade and 
commerce powers are of limited significance in this 
respect. The provinces have authority in the field of 
pollution control since ownership of water is vested 
in the provinces and since the problems have a 
valid local aspect. The provinces are authorized to 
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set up needed physical works. Since the pollution 
problem has both federal and provincial aspects, it 
is logical that it be solved at both levels with legisla- 
tive programs complementing one another. (Dou- 
berley-Florida) 

W70-00915 


STATUTORY STREAM POLLUTION CON- 
TROL, 

Seymour C. Wagner. 

U Pa L Rev, Vol 100, No 2, p 225-241, Nov 1951. 
17 p, 115 ref. 


Descriptors: *Pennsylvania, *Pollution abatement, 
*Water pollution control, *Water pollution 
sources, Acid mine water, Bacteria, Coal mine 
wastes, Legislation, Legal aspects, Judicial deci- 
sions, State governments, Industrial wastes, Mine 
acids, Pollutants, Sewage effluents, Sewage treat- 
ment, Water pollution effects, Chemical wastes, 
Municipal wastes, Water pollution treatment, 
Water quality control, Water quality, Stream im- 
provement, Economic feasibility. 


Using the highly industrialized and populous state 
of Pennsylvania, this note discusses: (1) various 
legal methods available on pollution abatement, 
(2) problems which municipalities, industries and 
the public encounter in meeting pollution control 
obligations; (3) types of pollution and the necessity 
for treatment of pollutants as well as their prohibi- 
tion; (4) the problem of coal related pollution; (5) 
failure of common-law and equity enforcement in 
pollution control; (6) the necessity of interstate 
and federal action; (7) the development of statuto- 
ry pollution control; and (8) the financial burden of 
stream purification. The note also examines statu- 
tory enforcement in the areas of industrial wastes 
and municipal sanitation along with statutory 
remedies. It is concluded that conflicting economic 
interests, excessive financial burdens, and unsolved 
engineering problems must all be considered in 
long range pollution control. The task of water pol- 
lution control boards must be to advance programs 
by determining which interests have valid claims 
and by calling for legislative and judicial aid where 
needed. The case of Pennsylvania Coal Co. v. San- 
derson, 6 Atl 453 (1886) is discussed. (Marsee- 
Florida) 

W70-00923 


STATUTORY STREAM 
TROL, 

Seymour C. Wagner. 
U PaL Rev, Vol 100, No 2, p 225-230, Nov 1941. 


POLLUTION CON- 


Descriptors: *Pennsylvania, *Pollution abatement, 
*Water pollution control, *Pollutants, Water pollu- 
tion sources, Bacteria, Acid mine water, Coal mine 
wastes, Legislation, Legal aspects, Judicial deci- 
sions, State governments, Municipal water, Cities, 
Industrial wastes, Mine acids, Sewage effluents, 
Sewage treatment, Water pollution effects, Chemi- 
cal wastes, Water pollution treatment, Water quali- 
ty control, Water quality, Water purification, 
Stream improvement. 


The pollution of any one stream will consist of a 
varying combination of three basic types of pollu- 
tion: physical pollution, chemical pollution, and 
bacterial pollution. Mere legal prohibition of pollu- 
tion is not enough; the law must require treatment 
of pollutants before they enter streams. Common- 
law abatement measures have failed primarily 
because, unless the public has acquired rights for 
water supply or unless there is a statute involved, 
pollution is an injury of which only riparian owners 
may complain. Equity enforcement is also limited 
in that, by balancing the interests of the parties, the 
benefit to the plaintiff of abatement may be found 
disproportionate to the injury to the defendant's 
operations or interests. The public, acting through 
elected officials, stands a greater chance of obtain- 
ing equity enforcement than an individual, but 
there has been a failure to seek such enforcement. 
Not only have municipalities been lax in seeking 
protection from pollution, but they have them- 


selves contributed a major share of contamination 
in the form of raw sewage. (Marsee-Florida) 
W70-00924 


STATUTORY STREAM POLLUTION CON- 
TROL, 

Seymour C. Wagner. 

U PaL Rev, Vol 100, No 2, p 230-236, Nov 1951. 


Descriptors: *Pennsylvania, *Pollution abatement, 
*Water pollution control, *Acid mine water, Water 
pollution sources, Coal mine wastes, Legislation, 
Legal aspects, Judicial decisions, State govern- 
ments, Industrial wastes, Mine acids, Pollutants, 
Sewage effluents, Sewage treatment, Water pollu- 
tion effects, Chemical wastes, Municipal wastes, 
Water pollution treatment, Water quality control, 
Water quality, Stream improvement, Water purifi- 
cation. 


The case of Pennsylvania Coal Co v Sanderson, 6 
Atl 453 (1886), involved water pollution by the 
discharge of acid mine drainage. In denying relief 
for such injury, the case undoubtedly discouraged 
proponents of clean streams. The effect was to re- 
tard pollution abatement progress in all types of 
pollution situations; however, the case is doubtful 
authority in any field other than acid mine 
drainage. The inadequacy of common-law enforce- 
ment in preserving clean streams has led all but 
three states to adopt some sort of general statutory 
control to prevent pollution. While these statutes in 
general merely re-affirm common-law rights and 
obligations, they do create new methods of en- 
forcement. Early statutory regulation of pollution 
in Pennsylvania was limited to the problem of 
sewage and contained many exceptions, including 
industrial wastes. The current statute also contains 
a general prohibition against the discharge of 
sewage; however, the Sanitary Water Board has 
been lax in its enforcement and interpretation. Cur- 
rent statutes concerning industrial wastes are more 
forceful, and the power of the Sanitary Water 
Board is not so all-inclusive. The greatest unsolved 
pollution problem today is that of mine drainage. 
(Marsee-Florida) 

W70-00925 


STATUTORY STREAM 
TROL, 

Seymour C. Wagner. 

U PaL Rev, Vol 100, No 2, p 236-241, Nov 1951. 


POLLUTION CON- 


Descriptors: *Pennsylvania, *Pollution abatement, 
*Water pollution control, *Economic feasibility, 
Water pollution sources, Coal mine wastes, 
Legislation, Legal aspects, Judicial decisions, State 
governments, Federal government, Industrial 
wastes, Pollutants, Sewage effluents, Sewage treat- 
ment, Water pollution effects, Chemical wastes, 
Municipal wastes, Water pollution treatment, 
Water quality control, Water quality, Stream im- 
provement. 


Since the very remedies which proved ineffective at 
common law and equity are incorporated into the 
present water pollution act, the basis of the clean 
stream program in Pennsylvania must be the effi- 
cient employment of an administrative program, 
Just as common-law enforcement was lax, so a 
statutory program will fail unless efficiently imple- 
mented, Because rivers frequently constitute or 
cross state boundaries, interstate and federal en- 
forcement action is needed. There is a growing ten- 
dency toward interstate agreements, and the 
federal government has recently taken an active in- 
terest in river pollution control. The most 
publicized aspect of the clean streams program in 
Pennsylvania has been the restoration of the 
Schuylkill River; however, the major economic 
problem lies not in reclamation but in financing the 
complex facilities needed to prevent untreated 
wastes from reaching rivers. Numerous financial 
burdens and problems must be faced, especially by 
municipalities, in establishing such systems. In the 
case of industry, state and federal aid is virtually 
non-existent. Water pollution control boards must 
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determine which interests have valid claims and 
call for legislative and judicial aid where needed. 
(Marsee-Florida) 

W70-00926 


WATER POLLUTION CONTROL AND ABATE- 
MENT (BOOK REVIEW); CONTROLLING POL- 
LUTION: THE ECONOMICS OF A CLEANER 
AMERICA (BOOK REVIEW), 

Birch Bayh. 

Notre Dame Lawyer, Vol 43, No 5, p 796-798, 
June 1968. 3 p, 2 ref. 


Descriptors: *Air pollution, *Water pollution, 
*Pollution abatement, *Water pollution control, 
Water pollution effects, Water pollution sources, 
Water pollution treatment, Air pollution effects, 
Pollutant identification, Abatement, Air environ- 
ment, Pollutants, Public health, Water allocation 
(Policy), Water resources, Water quality, Stan- 
dards, Water, Economic feasibility, Economic im- 
pact, Economics, Benefits, Costs, Cost-benefit 
theory. 

Identifiers: Book reviews. 


Water Pollution Control and Abatement, edited by 
Ted L. Willrich and N. William Hines, advocates 
and has as its main thrust the premise that pollution 
control is a fundamentally local matter that 
requires effective interrelationship of three factors: 
(1) a sincere state commitment to clean waters 
mainfested in a workable regulatory scheme; (2) 
knowledge and dedication on the part of state offi- 
cials administering control programs; and (3) 
public understanding of the nature of the pollution 
problem and public support of control efforts. The 
book is a collection of essays. Controlling Pollu- 
tion: The Economics of a Cleaner America, edited 
by Marshall I. Goldman, is a more specialized anal- 
ysis concentrating primarily upon theoretical and 
practical problems faced by those who wish to ap- 
proach solutions within the framework of costs and 
benefits. The underlying question is how an af- 
fluent society such as our own can best eliminate or 
control the serious consequences of pollutants. 
Writers of both books agree that the fundamental 
question of water quality control is whether a 
democratic, highly developed political system can 
discover and implement a formula which will al- 
locate air and water resources equitably. (Marsee- 
Florida) 

W70-00933 


- 


FISH POISONING; 
SUPPLY. 


POISONING WATER 


Miss Code Ann secs 2326, 2328 (1956). 


Descriptors: *Mississippi, *Poisons, *Public health, 
*Fish conservation, Mortality, Fish, Fishkill, 
Legislation, Reservoirs, Wells, Springs, Wildlife 
conservation, Fish management, Wildlife manage- 
ment, Water supply, Hazards, Fish toxins. 


The use of any substance calculated and intended 
to stupefy or destroy fish shall be punishable as a 
misdemeanor. Any person who shall willfully 
poison any well, spring, or reservoir of water shall, 
upon conviction, be punished by imprisonment in 
the penitentiary not exceeding ten years. (Schram- 
Florida) 

W70-00949 


PAT HARRISON WATERWAY DISTRICT. 

Miss Code Ann secs 5956-171 thru 5956-175, 
5956-180, 5956-182 thru 5956-186, 5956-189 
(Supp 1968). 


Descriptors: *Mississippi, *Water districts, *Water 
policy, *Water conservation, Legislation, Con- 
struction, Irrigation water, Industrial water, Mu- 
nicipal water, Domestic water, Agriculture, Flood 
control, Pollution abatement, Taxes, Tax rate, 
Condemnation, Easements, Operating costs, 
Recreation, Right-of-way, Surface waters, Over- 
flow, Fish conservation, Wildlife conservation 
Water supply. : 


Authority is given to organize the Pat Harrison 
Waterway District to insure an adequate flood con- 
trol program, provide a sufficient sanitary water 
supply, promote the balanced economic develop- 
ment of the state, and to aid in forest conservation, 
irrigation, and pollution abatement. All powers of 
the District are to be exercised by a Board of 
Directors. Procedures for creating the District 
through petitions, appointment of the directors, 
and organization of the Board are outlined. An ex- 
tensive list of powers are granted to the District. 
Among these are the right to: (1) acquire land by 
purchase or condemnation; (2) overflow public 
lands; (3) impound surface or overflow water by 
constructing dams or reservoirs; (4) relocate 
highways, utilities, and railroads; and (5) develop 
plans and work with any federal or state agency. A 
series of limitations to the District’s authority is in- 
cluded. The right to borrow money and issue bonds 
for the repayment thereof is granted. Taxing 
procedures are outlined and a special tax levy is 
provided for. Additionally, the Board of Directors 
is empowered to adopt all reasonable regulations to 
maintain sanitary water conditions, prevent waste, 
and regulate recreation. (Schram-Florida) 
W70-00958 


PAT HARRISON WATERWAY DISTRICT. 
Miss Code Ann secs 5956-171 thru 5956-175 
(Supp 1968). 


Descriptors: *Mississippi, * Water districts, *Water 
policy, *Water conservation, Irrigation water, In- 
dustrial water, Municipal water, Domestic water, 
Recreation, Agriculture, Flood control, Poilution 
abatement, Water supply, Surface waters, Over- 
flow, Forest management, Legislation, Optimum 
development plans, Water pollution, Construction. 


Authority is given or organize the Pat Harrison 
Waterway District to conserve, utilize, develop, 
and regulate the overflow and surface waters so 
that their full beneficial use may be realized. This is 
deemed necessary to insure an adequate flood con- 
trol program, provide a sufficient sanitary water 
supply, promote the balanced economic develop- 
ment of the state, and to aid in forest conservation, 
irrigation, and pollution abatement. The overflow 
waters for domestic, municipal, commercial, indus- 
trial, agricultural, and recreational uses are for the 
general welfare of the people of the state. All 
powers of the district shall be exercised by a Board 
of Directors. Provisions for the appointment of 
these directors, their compensation, term of office, 
and organization are detailed. The procedure for 
creation of the district through petitions is outlined. 
Hearings on such petitions and notice requirements 
are also dealt with. (Schram-Florida) 

W70-00959 


PAT HARRISON WATERWAY DISTRICT. 
Miss Code Ann secs 5956-180, 5956-182 thru 
5956-186, 5956-189 (Supp 1968). 


Descriptors: *Mississippi, *Water districts, *Tax 
rate, *Water conservation, Fish conservation, Wil- 
dlife conservation, Taxes, Legislation, Assess- 
ments, Surface waters, Overflow, Water pollution, 
Pollution abatement, Condemnation, Right-of-way, 
Construction, Operating costs, Dams, Canals, 
Reservoirs, Recreation. 


The powers of the district, through its Board of 
Directors, include the right to: (1) develop plans 
with any federal or state agency for public works; 
(2) impound overflow and surface water by con- 
structing dams, reservoirs, or plants; (3) acquire by 
condemnation any needed property; (4) relocate 
highways, railroads, or any utility lines; (5) over- 
flow any public lands; (6) construct any needed 
facility; (7) borrow money and issue bonds; (8) fix 
and collect charges for any services furnished; and 
(9) accept grants and exercise all other powers In- 
herent in a corporate body. The power of taking 
land by purchase or condemnation is qualified, and 
the rights in such land which can be utilized are 
detailed. The district is authorized to establish 
parks and provide for fish and wildlife conserva- 
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tion. The Board of Directors has the power to 
adopt all reasonable regulations to maintain sanita- 
Ty water conditions, prevent waste, and regulate 
recreation. Each county which is a member shall 
pay two mills of all ad valorem taxes due to the 
state to the district. A special tax levy, with bonds 
payable from ad valorem taxation, is provided. 
(Schram-Florida) 

W70-00960 


LOWER YAZOO RIVER BASIN DISTRICT. 
For primary bibliographic entry see Field 04A 
W70-00964 


LOWER YAZOO RIVER BASIN DISTRICT. 
For primary bibliographic entry see Field 04A. 
W70-00965 


LOWER YAZOO RIVER BASIN DISTRICT. 
For primary bibliographic entry see Field 04A. 
W70-00966 


VILLAGE WATER SUPPLY INVESTIGATION, 
TERRITORY OF PAPUA AND NEW GUINEA, 
Bureau of Mineral Resources, Geology and 
Geophysics, Canberra (Australia). 

For primary bibliographic entry see Field 03B. 
W70-00991 


MODIFIED FILTER MEDIA FROM REMOVAL 
OF WATER POLLUTANTS, 

For primary bibliographic entry see Field 05D. 
W70-01027 


STREAM REAERATION USING MOLECULAR 
OXYGEN, 

H. R. Amberg. 

Water Research, Vol 2, No 1, p 42-43, Jan 1968. 


Descriptors: *Reaeration, *Dissolved oxygen, 
*Streams, Waste treatment, Oxygen sag, Diffusion, 
Water pollution treatment, Turbulence, Mixing, 
Dispersion, Pacific Northwest U. S. 

Identifiers: *Stream reaeration, Molecular oxygen. 


Drought flows and high water temperatures are 
usually associated with low dissolved oxygen levels 
in streams. An engineering method of stream 
reaeration using molecular oxygen instead of air is 
discussed as an economical alternative to conven- 
tional waste treatment. The solubility of molecular 
oxygen is 500% more than oxygen in equilibrium 
with air. The experimental work was conducted in 
a stream in the Pacific Northwest by using a power 
turbine. The oxygen was introduced at locations 
with relatively high dissolved oxygen concentra- 
tion. In. subsequent experiments, the molecular ox- 
ygen was introduced by using diffusers placed on 
the river bottom. It is possible to introduce large 
amounts of dissolved oxygen by using this method. 
Oxygen introduction is not limited, however, to the 
positions of the stream with high dissolved oxygen 
deficit, but may be located a reasonable distance 
upstream of the area in which it is needed. 
(Carstea-USGS) 

W70-01028 


COMPREHENSIVE WATER RESOURCES STU- 
DIES ON THE ARA VALLEY AREA, JAPAN, 
Akinori Sugiki. 

Water Research, Vol 2, No 1, p 16-20, Jan 1968. 1 
fig, 3 tab. 


Descriptors: *Water resources development, 
*Water pollution control, Water pollution sources, 
Water demand, Water supply, Water management 
(Applied), Water conservation, Water resources, 
Water quality control. 

identifiers: *Ara Valley (Japan). 


A system to contro! water pollution for the Ara 
Valley, Japan is discussed. The area is very heavily 
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populated and industrialized. Industrial and 
domestic sources of water pollution are estimated. 
Pollution loads will increase 7 to 8 times compared 
with the present load if the pollution is not con- 
trolled. The water demand for industrial and 
domestic uses was estimated to be about 48 million 
tons per day. Food, pulp, paper, and chemical in- 
dustries should be forbidden in the area, whereas 
clothing industry, saw-mill and printing should be 
developed. These and other restrictions could 
reduce the estimated pollution load by 40%. 
Further research dealing with pollution load, 
techniques for pollution control and water con- 
sumption was recommended. (Carstea-USGS ) 
W70-01034 


APPROACH TO DETERMINE THE MINIMUM 
ALLOWABLE FLOW IN THE TISZA RIVER, 
HUNGARY, 

Bela Hock. 

Water Research, Vol 2, No 1, p 13-16, Jan 1968. 2 
fig, 2 tab. 


Descriptors: *Water quality control, *Flow aug- 
mentation, *Oxygen requirements, River flow, 
Low-flow augmentation, Reservoir storage, Dam 
construction. 

Identifiers: *Tisza River (Hungary), Water quality 
prediction. 


The effects on water quality of a dam construction 
in the Tisza River, Hungary are predicted by deter- 
mining the relationships between stream flow and 
water quality. Experiments were conducted 
between 1960 and 1965 to establish specific rela- 
tionships between oxygen demand and stream flow 
in the Tisza River and its tributaries. The quality of 
water stored in the reservoirs of Tisza River Bar- 
rage No. Il was slightly improved. The minimum 
water flow released from the reservoir was calcu- 
lated so that the oxygen demand in the river should 
not exceed 10 mg/l. Two assumptions were made in 
this calculation: (1) the quality of water discharge 
from the reservoir was identical to that of incoming 
water; (2) the rate of organic matter decomposi- 
tion was the same as in 1960. (Carstea-USGS) 
W70-01035 


ON THE DIFFUSION PHENOMENA IN BOUN- 
DARY LAYERS OF TURBULENT FLOW AND 
ITS INFLUENCE ON THE COURSE OF THE 
SELF-PURIFICATION OF SMALL STREAMS, 
For primary bibliographic entry see Field 05C. 
W70-01037 


THE WATER QUALITY PROTECTION PLAN. 
EFFICIENT MEANS TO ASSURE RATIONAL 
USE IN HYDROGRAPHIC BASINS (FRENCH), 
For primary bibliographic entry see Field OSA. 
W70-01038 


FINAL REPORT TO THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS ON TASK 7 
AND TASK 9 OF THE COMBINED SEWER 
SEPARATION PROJECT, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01043 


DEVELOP AND FIELD TEST METHOD OF IN- 
STALLING PRESSURE CONDUITS IN COM- 
BINED SEWERS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
Ww70-01044 


ANALYTICAL STUDIES OF TURBULENT 
FRICTION IN ANNULAR CONDUITS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01045 
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TURBULENT FRICTION IN ECCENTRIC AN- 
NULAR CONDUITS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01046 


RELATIONSHIP OF SEWAGE CHARAC- 
TERISTICS TO CARRYING VELOCITY FOR 
PRESSURE SEWERS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01047 


ADVANCED DEVELOPMENT OF HOUSEHOLD 
PUMP-STORAGE-GRINDER UNIT (TASK 6), 
American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08C. 
W70-01048 


LONG-TERM OPERATION OF WASTEWATER 
OBSERVATION STATIONS (TASK 2), 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01049 


REPORT ON PRESSURE SEWERAGE SYSTEM, 
SUMMER STREET SEPARATION STUDY 
AREA, BOSTON, MASSACHUSETTS, 

American Society of Civil Engineers, New York; 
and Camp, Dresser and McKee, Boston, Mass. 

For primary bibliographic entry see Field 08A. 
W70-01051 


COMBINED SEWER SEPARATION PROJECT, 
REPORT ON MILLWAUKEE STUDY AREA. 
American Society of Civil Engineers, New York; 
Greeley and Hansen, Chicago, Ill. 

For primary bibliographic entry see Field 08A. 
W70-01052 


SEPARATION OF COMBINED WASTEWATER 
AND STORM DRAINAGE SYSTEMS, SAN 
FRANCISCO STUDY AREA. 

Brown and Caldwell, San Francisco, Calif. 

For primary bibliographic entry see Field 08A. 
W70-01053 


OUTLINE DESCRIPTION OF ASCE PROJECT 
ON ’SEPARATION OF SANITARY SEWAGE 
FROM COMBINED SYSTEMS OF SEWERAGE’. 
American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01054 


SEWAGE FLOW VARIATIONS IN INDIVIDUAL 
HOMES, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01055 


EXPERIENCE WITH GRINDING AND PUMP- 
ING OF SEWAGE FROM BUILDINGS, 
American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08C. 
W70-01056 


STUDY OF APPROXIMATE LENGTHS AND 
SIZES OF COMBINED SEWERS IN MAJOR 
METROPOLITAN CENTERS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01057 


PRESSURE TUBING FIELD INVESTIGATION, 
American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01058 


HYDRAULICS OF A PRESSURIZED 
SEWERAGE SYSTEM AND USE OF CEN- 
TRIFUGAL PUMPS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08C. 
W70-01059 


MINIMUM TRANSPORT VELOCITY FOR 
PRESSURIZED SANITARY SEWERS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01060 


DOMESTIC SEWAGE FLOW CRITERIA FOR 
EVALUATION OF PROJECT SCHEME TO AC- 
TUAL COMBINED SEWER DRAINAGE AREAS, 
American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01061 


PEAK FLOWS OF SEWAGE FROM _IN- 
DIVIDUAL HOUSES, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01062 


CONTROL TECHNIQUES FOR PRESSURIZED 
SEWERAGE SYSTEMS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08C. 
W70-01064 


NON-MECHANICAL CONSIDERATIONS _IN- 
VOLVED IN IMPLEMENTING PRESSURIZED 
SEWERAGE SYSTEMS, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01065 


SPECIAL REQUIREMENTS FOR A_ FULL 
SCALE FIELD DEMONSTRATION OF THE 
ASCE COMBINED SEWER SEPARATION PRO- 
JECT SCHEME, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01066 


ROUTING OF FLOWS _ IN 
SEWERAGE SYSTEMS, 
American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08A. 
W70-01067 


SANITARY 


DILUTION OF WASTE EFFLUENTS IN 


WATERS (IN RUSSIAN), 

I. D. Rodziller. 

Nauchnyie doklady po voprosam 
samootchishchenia vodoyomoy i  smeshchenia 


stochnykh vod, p 25-38, Tallinn politecnic in- 
stitute, Tallinn, ESSR, 1965. 


Descriptors: *Water quality, *Waste dilution, 
Water pollution, Turbulence, Diffusion, Mass 
transfer, Stream pollution, Waste assimilative 
capacity, Water pollution effects, Mathematical 
models, Biochemical oxygen demand, Dissolved 
oxygen content, Water quality standards, Acidity. 


A method of computation is presented which al- 
lows determination of (a) the distribution of 
Biochemical Oxygen Demand and Dissolved Ox- 
ygen below an effluent discharge into a stream in- 
cluding any number of effluent outfalls in both 
sides of the stream. The following equation was L 
(oi)}= (L (0) to the P power) x (10 to the-Kpt 
power)+ A+ B for BOD concentration where L (0) 
to the P power is BOD of water upstream of ef- 
fluent outfall, ’A’ represents the sum of the effects 
of all effluent outfalls on the side where the main 
effluent outfall lies, and ’B’ represents the same for 
the opposite side; (b) The distance below the ef- 
fluent discharges where complete mixing takes 
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place was also determined by a formula; and (c) Ef- 
fects of acids and bases on water quality are 
discussed, and formulas are presented for calcula- 
tion of pH, acidity and alkalinity. (Novotny-Van- 
derbilt) 

W70-01084 


STATEMENTS OF POLICY ON _ PUBLIC 
WATER SUPPLY MATTERS--AMERICAN 
WATER WORKS ASS’N PRINCIPLES OF NA- 
TIONAL WATER POLICY. 

Amer Water Works Ass’n J, Vol 61, No 10, Part 2, 
p 22-26, Oct 1969. 5 p. 


Descriptors: *Water pollution, *Water policy, 
*Water pollution control, *Water resources 
development, Pollution abatement, Water users, 
Water treatment, Water storage, Low flow, Low 
flow augmentation, Federal government, State 
governments, Coordination, Planning, Organiza- 
tions, Recreation, Water quality, Regulation, 
Water sources. 


The American Water Works Association recom- 
mends a sound water resources policy based on 
planning and careful management. The responsi- 
bility for assuring water quality rests with those per- 
sons returning wastes to our resources. All govern- 
ment levels must act together in programs of pollu- 
tion control and abatement and water resources 
data accumulation. The federal government should 
support state and local water programs rather than 
pre-empt them, except in cases where economic 
and planning complexities are beyond local capaci- 
ty. A single state agency should be established in 
each state to provide a unified and coordinated 
water resources policy. Local public water sup- 
pliers should continue planning, financing, and 
operating systems for public and industrial users. 
The Association recognizes that as an interim mea- 
sure it may be necessary to release water from 
storage for low flow augmentation rather than pro- 
vide the high degree of waste treatment otherwise 
required. The Association opposes legislation per- 
mitting the opening of domestic water supply reser- 
voirs to recreational use and urges control over 
waste discharges and land use affecting water 
sources. (McDonough-Florida) 

W70-01130 


BASIC WATER USE DOCTRINES AND STATE 
WATER CONTROL AGENCIES. 

For primary bibliographic entry see Field 04A. 
W70-01131 


THE FEDERAL GOVERNMENT AND AIR AND 
WATER POLLUTION, 

Paul E. Bermingham. 

Bus Lawyer, Vol 23, No 2. p 467-481, Jan 1968. 15 
p, 68 ref. 


Descriptors: *Federal government, *Water pollu- 
tion, *Water pollution control, *Federal jurisdic- 
tion, Regulation, Pollutants, Water supply, Recrea- 
tion, Water quality control, Rivers and Harbors 
Act, Navigation, Treaties, Interstate rivers, Naviga- 
ble waters, Cities, Legislation, Administrative 
agencies, Pollution abatement, Judicial decisions, 
Legal aspects, State jurisdiction, Effluents, Water- 
courses (Legal), Water pollution effects, Water 
cones sources, Water pollution treatment, Stan- 
ards. 

Identifiers: *Water criteria, *Coastal waters, In- 
junctions (Prohibitory). 


The author indicates that there is a four-step ap- 
proach to pollution control: (1) water criteria 
which is an expression of the effect of various con- 
centrations of pollutants depending on the in- 
tended use of body of water; (2) water quality stan- 
dards which prescribe pollutant levels that cannot 
legally be exceeded; (3) effluent standards which 
prescribe the maximum amount of a specified pol- 
lutant that can be discharged from individual 
sources during specified time periods into specified 
waterways; and (4) control requirements which 


regulate pollutant treatment before discharge. The 
history of pollution and the control role of the 
federal government are traced via federal legisla- 
tion from the Rivers and Harbors Act of 1899 to 
the Federal Water Pollution Control Act of 1956. 
The 1956 Act gave each state until 1967 to adopt 
water quality standards for interstate waters within 
its borders. If a state did not comply, the Depart- 
ment of the Interior set the standards. The author 
points out how the federal government has ex- 
tended its jurisdiction in the area of pollution con- 
trol through expanding definitions of such terms as 
‘navigable waters’, ‘interstate waters’, and ’coastal 
waters.’ The questions of the constitutionality of 
the Act and abatement proceedings under the Act 
are briefly discussed. (Keith-Florida) 

W70-01136 


OFFENSES AGAINST PROPERTY BY FORCE. 
For primary bibliographic entry see Field 06E. 
W70-01149 


OBSTRUCTION AND 
WATERS. 


POLLUTION OF 


Miss Code Ann secs 2414, 2415 (1956), sec 
2415.5 (Supp 1968). 


Descriptors: *Mississippi, *Water pollution, 
*Water pollution control, *Obstruction to flow, 
Pollution abatement, Impaired water quality, Pollu- 
tants, Public health, Riparian rights, Standards, 
Wastes, Water conservation, Legislation, Sewage, 
Industrial wastes, Municipal wastes, Sewage 
disposal, Sewerage, Water pollution sources, Fish, 
Navigable waters, Navigation. 


Any person who unreasonably obstructs any 
navigable waters or pollutes any such waters 
rendering them less fit for drink or for sustaining 
fish shall be guilty of a misdemeanor punishable by 
not more than a fifty dollar fine and/or imprison- 
ment for thirty days. This shall not be construed to 
prevent any municipality from constructing sewers 
that empty into any navigable stream whose length 
is twenty-five miles or more. The State Board of 
Health, when public health requires, may prevent 
such emptying of sewerage or require steps to cor- 
rect any evil that may exist. It is unlawful for any 
creosoting plant or any sawmill to dump wastage 
into any running stream. Any violation shall be 
deemed a misdemeanor punishable by a fine of not 
less than twenty-five dollars and not more than one 
hundred dollars for each offense. Each day that this 
section is violated shall constitute a separate of- 
fense. It is a misdemeanor for anyone to push, fell, 
or cut trees in excess of six inches in diameter into a 
running stream when such trees will materially im- 
ede the flow of or navigation upon such stream. 
(Schram-Florida) 
W70-01151 


GENERAL PROVISIONS OF THE STATE 
WATER CONTROL LAW. 

Va Code Ann secs 62.1-14, 62.1-16 thru 62.1-18 
(1968). 


Descriptors: *Virginia, *Water quality, *Water 
quality control, *Water pollution control. Legisla- 
tion, Legal aspects, Water control, Water law, Fish 
reproduction, Aquatic life, Fish conservation, Pol- 
lution abatement, Water rights, Permits, Wastes, 
Sewage, Recreation, Public health, Shellfish, Ad- 
ministration, State governments, Administrative 
agencies. ‘ ‘ g 
Identifiers: *Pollution prevention, — Waste 
discharge, * Public water uses, Public policy, Penal- 
ties (Criminal). 


It is the policy of the state and the purpose of this 
chapter to: 91) maintain or restore all state waters 
to a condition of quality that will permit ail 
reasonale public uses and support the propagation 
and growth of all aquatic life; (2) safeguard the 
clean waters of the state from pollution; (3) 
prevent any increase in pollution; and (4) reduce 
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existing pollution. No right to continue existing pol- 
lution in any state water will exist, nor will such 
right be or be deemed to have been acquired 
because of past or future pollution. The right and 
control of the state in and over all state waters is ex- 
pressly reserved and reaffirmed. It is declared to be 
against public policy and a violation of this chapter 
for any owner who does not have a State Water 
Control Board certificate to discharge wastes or 
noxious or deleterious substances into state waters 
or to otherwise alter the physical, chemical, or 
biological properties of state waters sU as to 
diminish the usefulness of such waters. This 
chapter is supplemental in nature and will not be 
construed to repeal existing law; the administration 
of existing pollution law will be in accord with the 
purposes of this chapter. (Keith-Florida) 
W70-01169 


POWERS AND DUTIES 
WATER CONTROL BOARD. 


OF THE STATE 


Va Code Ann sec 62.1-27 (1968). 


Descriptors: *Virginia, *Water quality control, 
*Water pollution control, *Water control, Legisla- 
tion, Legal aspects, Administrative agencies, Water 
pollution, Regulation, Investigations, Pollution 
abatement, Water quality, Standards, Sewage, In- 
dustrial wastes, Permits, Fish, Water treatment, 
Pollutant identification, Damages, Operation and 
maintenance, Investigations. 

Identifiers: *Pollution prevention. 


The State Water Control Board has the duty and 
authority to (1) supervise the administration and 
enforcement of this chapter, and all standards, poli- 
cies, regulations, and special orders promulgated 
thereunder; (2) study, investigate, and make 
recommendations concerning all state water pollu- 
tion problems; (3) establish quality standards for 
waters in relation to the reasonable and necessary 
use thereof, and policies relating to pollution in 
keeping with the purposes of this chapter; (4) con- 
duct scientific experiments, investigations, and 
research to discover economical and practical 
methods for preventing pollution; (5) issue cer- 
tificates for the discharge of waste into state waters; 
(6) insure compliance with its certificates, stan- 
dards, regulations, and special orders; (7) adopt 
administrative rules governing its procedure; (8) 
issue special orders to secure the control, abate- 
ment, and prevention of pollution; (9) adopt such 
regulations as it deems necessary to enforce the 
general pollution abatement program of the Board, 
(10) investigate any large scale killing of fish be- 
lieved or known to have resulted from pollution, 
bringing a civil action against persons wilfully or 
negligently responsible for such killings; and (11) 
administer programs of financial assistance for 
state political subdivisions for the planning, con- 
struction, operation, and maintenance of water 
quality control facilities. (Keith-Florida) 
W70-01170 


REGULATION OF SEWAGE DISCHARGE. 
Va Code Ann secs 62.1-31 thru 62.1-33 (1968). 


Descriptors: *Virginia, *Sewage treatment, 
*Sewerage, *Sewage disposal, Sewers, Water pol- 
lution sources, Water pollution control, Waste 
disposal, Environmental sanitation, Sewage, 
Wastes, Governments, State governments, Legisla- 
tion, Treatment, Administrative agencies, Cities, 
Regulation, Water quality control, Water pollution. 


All sewerage systems and sewage treatment works 
are under the joint supervision of the State Depart- 
ment of Health and the State Water Control Board. 
The Department advises cities, towns, sanitary dis- 
tricts, and owners that intend to install sewage 
treatment works as to the appropriate type of treat- 
ment, Owners of treatment works from which 
sewage is discharged into state waters must furnish 
the Department, when requested by the Board, in- 
formation regarding the operation of such facilities. 
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Owners presently discharging sewage into state 
waters may apply to the Board to continue to do so; 
however, the present volume and strength of the 
sewage may not be increased. The Board may not 
authorize any sewage discharge which would result 
in the pollution of clean state waters. All new 
sewerage systems or sewage treatment works 
designed to serve more than four hundred persons, 
or which will extend or alter materially such exist- 
ing systems, must be approved by the Board. (Mar- 
see-Florida) 

W70-01171 


PENALTIES FOR POLLUTION AND POLLU- 
TION FROM BOATS. 
Va Code Ann secs 62.1-43 thru 62.1-44.1 (1968). 


Descriptors: *Virginia, *Sewage disposal, *Waste 
disposal, * Water pollution control, Water pollution 
sources, Disposal, Environmental sanitation, 
Sewage, Wastes, Governments, State governments, 
Legislation, Administrative agencies, Regulation, 
Legal aspects, Boats, Navigable waters, Non- 
navigable waters, Water quality control, Recrea- 
tion wastes, Pollutants, Water pollution, Adminis- 
tration. 


It is unlawful for any owner to cause pollution in 
state waters contrary to any special order adopted 
by the State Water Control Board. It is also unlaw- 
ful to discharge sewage, industrial waste, or other 
wastes in violation of any condition contained in a 
sewage disposal certificate issued by the Board. 
Likewise unlawful is the failure or refusal to furnish 
information required by the Board. Penalties are 
herein provided. The Board promulgates regula- 
tions for the purpose of controlling the discharge of 
sewage and wastes from boats into navigable and 
non-navigable waters. In formulating such regula- 
tions, the Board consults with the State Depart- 
ment of Health, the Commission of Game and In- 
land Fisheries, and the Marine Resources Commis- 
sion for the purpose of coordinating such rules. 
(Marsee-Florida) 


W70-01172 
INTERSTATE COMMISSION ON _ THE 
POTOMAC RIVER BASIN. 


Va Code Ann secs 62.1-64 thru 62.1-69 (1968). 


Descriptors: *Virginia, *Interstate commissions, 
*Interstate compacts, *Water pollution control, 
Water pollution, Water quality, Water quality con- 
trol, Water resources, Interstate, Interstate rivers, 
Maryland, Pennsylvania, West Virginia, District of 
Columbia, River basins, Administrative agencies, 
Legislation, Governments, State governments, 
Federal government, Leadership, Financing, Coor- 
dination, Abatement. 


The governor is authorized and requested to ex- 
ecute, on behalf of Virginia, a compact with Mary- 
land, West Virginia, Pennsylvania, and the District 
of Columbia for the creation of the Potomac Valley 
Conservancy District. The purpose of such District 
is the abatement of existing pollution and the con- 
trol of future pollution in interstate streams. The 
compact includes provisions for: (1) the creation of 
the Interstate Commission on the Potomac River 
Basin; (2) the powers of the Interstate Commission; 
(3) the financing of the Interstate Commission; and 
(4) the effective date of the compact. The Potomac 
River Basin Commission of Virginia is created sub- 
ject to the execution of the above compact, and the 
appointment, terms, and qualifications of members 
are prescribed. The Potomac River Basin Commis- 
sion of Virginia acts with and as a unit of the In- 
terstate Commission and performs duties as pro- 
vided by the compact. (Marsee-Florida) 
W70-01173 


OHIO RIVER VALLEY WATER SANITATION 


COMMISSION. 
Va Code Ann secs 62.1-70 thru 62.1-72 (1968). 
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Descriptors: *Virginia, *Interstate commissions, 
*Interstate compacts, *Water pollution control, 
Water pollution, Water quality, Water quality con- 
trol, Water resources, Interstate, Interstate rivers, 
River basins, Administrative agencies, Legislation, 
Governments, State governments, Federal govern- 
ment, Leadership financing, Coordination, Abate- 
ment, Ohio River. 


The governor is requested to execute on behalf of 
Virginia, the Ohio River Valley Sanitation Com- 
pact. The purpose of the Compact is to abate exist- 
ing and control future water pollution in the waters 
of the Ohio River Valley Basin. The terms and form 
of the Compact are set forth including: (1) the 
creation of the Ohio River Valley Water Sanitation 
District; (2) the creation of the Ohio River Valley 
Water Sanitation Commission; (3) the composition 
of the Commission and the selection of commis- 
sioners; and (4) the powers and duties of the Com- 
mission. It is recognized that no single standard for 
the treatment of sewage or industrial wastes is ap- 
plicable in all parts of the district; therefore, the 
guiding principle of this compact shall be that pol- 
lution within a signatory state shall not injuriously 
affect the various uses of interstate waters. All 
sewage and industrial wastes entering interstate 
waters must be treated to the extent necessary to 
maintain such waters in a sanitary condition at least 
equal to the condition of the interstate waters im- 
mediately above the confluence. The Commission 
shall recomment uniform water pollution legisla- 
tion to the signatory states. (Marsee-Florida) 
W70-01174 


DREDGING SAND AND GRAVEL AND 
MISCELLANEOUS OFFENSES (WATER POL- 
LUTION) 

Va Code Ann secs 62.1-190 thru 62.1-196 (1968). 


Descriptors: *Virginia, *Riparian rights, 
*Dredging, *Water pollution, Pollutants, Water 
conservation, Fouling, Sands, Gravels, Beaches, 
Streambeds, Ownership of beds, Navigable waters, 
Low water mark, Tidal water, High water mark, 
Oil, Oil wastes, Impaired water quality, Obstruction 
to flow, Public health, Water pollution sources, 
Federal government. 

Identifiers: Injunctions (Prohibitory), Penalties 
(Criminal), Penalties (Civil), Dumping garbage. 


Dredging of sand or gravel from any part of the fas- 
tland, beach, or bluff abutting any river, stream, or 
other waters within the jurisdiction of the state or 
from the beds thereof is prohibited. Any person or 
corporation violating these provisions is guilty of a 
misdemeanor. The owner of any such fastland, 
beach, bluff, or bed of stream on which such a 
deposit exists may obtain an injunction to prohibit 
such dredging and may recover treble damages for 
any material removed. These prohibitions do not 
apply to the owners of such deposits, their licen- 
sees, or licensees of the United States. It is unlawful 
to obstruct or contaminate state waters by dumping 
garbage or any other substance which may impair 
the lawful use or enjoyment of them, Any obstruc- 
tion which exists for more than a week, except a 
lawfully constructed dam, is prohibited. Con- 
tamination or obstruction of certain areas is specifi- 
cally prohibited. Oil may not be discharged upon or 
under the navigable tidal waters of the state. Per- 
sons renting boats are required to provide a life 
Mee each passenger. (Schram-Florida) 


NEW ENGLAND INTERSTATE WATER POL- 
LUTION CONTROL COMMISSION. 


RIGen Laws Ann secs 46-16-1, 46-16-2 (1956). 


Descriptors: *Rhode Island, *Interstate compacts, 
*Water pollution control, *New England Interstate 
WPS Compact, New England, Pollution abate- 
ment, Water quality control, Interstate, Interstate 
commissions, Interstate rivers, Water pollution 
treatment, Control, Industrial wastes, Standards, 
Administrative agencies, Financing, Costs, Cost al- 
location, Cost sharing, Sewage, Regulation. 


Identifiers: *Interstate waters. 


The Commission on Interstate Cooperation is 
directed to negotiate with Maine, New Hampshire, 
Vermont, Massachusetts, and Connecticut the New 
England Interstate Water Pollution Control Com- 
pact. The Compact is to abate existing and control 
future pollution in the interstate waters of the New 
England area. Toward this end the New England 
Interstate Water Pollution Control Commission is 
created. The membership of the Commission and 
the procedure for the selection of commissioners ts 
herein set forth along with various powers and du- 
ties of the Commission. The Compact recognizes 
that no single standard of sewage and waste treat- 
ment and no single standard of quality of receiving 
waters is practical. The degree of treatment of 
sewage and industrial wastes should take into ac- 
count the classification of the receiving waters ac- 
cording to present and proposed highest use. The 
Commission is to establish physical, chemical, and 
bacteriological standards of water quality satisfac- 
tory for various classifications of use. Each state 
will prepare a classification of its interstate waters, 
and the Commission may make such changes in 
definitions, classifications, or standards as are 
necessary for uniformity. Distribution of costs 
among the signatory states is provided. (Marsee- 
Florida) 

W70-01191 


OXYGEN MANAGEMENT AND ARTIFICIAL 
REAERATION IN THE AREA OF BALDENEY 
LAKE AND THE LOWER RUHR RIVER (IN 
GERMAN), 

Ruhrverband, Essen (West Germany ). 

Klaus R. Imhoff. 

English summary. Das Gas- und Wasserfach, 109 
Jahrg (1968), Heft 34, Seite 936-941 (Wasser-Ab- 
wasser ). 


Descriptors: *Pollution control, *Aeration, *Op- 
timization, Water pollution, Dissolved oxygen, 
Biochemical oxygen demand, Costs, Oxygenation. 
Identifiers: *Instream aeration, Diffuser aerator, 
Mechanical Aerator, Hydraulic turbine aerator. 


The Ruhr River in Germany has presented a major 
pollution control problem for a long time. 
Although only a small river, the equivalent of 
sewage from over 2 million population comes 
through the central area near the city of Essen. In 
addition to very strict control of effluents by waste 
treatment plants, the pollution control agency, the 
Ruhrverband, has applied instream aeration as a 
supplemental means. Three aeration methods have 
been used--by introducing air into hydraulic tur- 
bines, by diffusers (bubbling from submerged ori- 
fices), and by mechanical aerators. Technical anal- 
ysis allows an economic comparison as follows. In 
order to remove organic pollution of one popula- 
tion equivalent, at times of low flow, the cost would 
amount to 0.81 DM for a mechanical aerator, and 
0.22 DM with the turbine aerator, as compared to 
4.0 DM for expansion of the treatment plant to 
achieve the same result. Other figures show the dif- 
fuser as much less economic than the mechanical 
aerator, though part of the extra cost is due to cer- 
tain special circumstances. This result is in accord 
with recent American findings that instream aera- 
tion is an economical means in severe pollution 
situations. (Whipple-Rutgers) 

W70-01224 


06. WATER RESOURCES 
PLANNING 


6A. Techniques of Planning 


APPLICATION OF DYNAMIC PROGRAMMING 
TO THE CONTROL OF WATER RESOURCES 
SYSTEMS, 

Stanford Research Inst., Menlo Park, Calif, 

Robert E. Larson, and William G. Keckler. 

IFAC, Haifa Symp, Comput Contr Nat Resources 
phat Util, p 1-52, Sept 1967. 52 p, 11 fig, 6 tab, 12 
ref. 
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Descriptors: *Dynamic programming, *Water 
resources development, *Optimization, *Planning, 
Stochastic processes, Reservoir operation, Approx- 
imation method, Hydroelectric power, Irrigation 
efficiency, Investment, Water demand, Water 
storage, Control systems. 


The applicability of dynamic programming 
techniques for solving optimization problems that 
occur in the operation and planning of a water 
system was examined. Several specialized dynamic 
programming techniques were introduced. These 
included forward dynamic programming, succes- 
sive approximations dynamic programming for 
stochastic control, iteration in policy space and 
state increment dynamic programming. Four exam- 
ples were presented and discussed. Short term op- 
timization of a two reservoir system was solved with 
the forward dynamic process, short term optimiza- 
tion of a four reservoir system was treated by suc- 
cessive approximations; optimum operation over a 
year, with streamflows treated a stochastic varia- 
bles, was determined by iteration in policy space, 
and optimum long term planning of system addi- 
tions was treated by forward dynamic pro- 
gramming. Dynamic programming was found to be 
suitable for solving a wide range of water resource 
problems extending from hourly control of a 
system involving hydroelectric power, water 
storage and irrigation, to a long range optimum in- 
vestment planning. (Thiuri-Cornell) 

W70-00903 


VALUATION OF A GROUNDWATER SUPPLY 
FOR MANAGEMENT AND DEVELOPMENT, 
Nevada Univ., Reno. Desert Research Inst. 

For primary bibliographic entry see Field 04B. 
W70-00904 


STORAGE YIELD: EXTENDING THE 
SEQUENT PEAK ALGORITHM TO MULTIPLE 
RESERVOIRS, 

Water Resources Engineers, Inc., Springfield, Va. 
G. K. Young, and C. D. Puentes. 

Work sponsored by Texas Water Develop Board 
and Dept of Interior , (OWRR). Water Resources 
Res, Vol 5, No 5, p 1110-1114, Oct 1969. 5 p, 2 fig, 
5 ref. OWRR Grant No 14-01-0001-1975. 


Descriptors: *Mathematical studies, *Reservoir 
storage, *Reservoir design, *Reservoir operation, 
Reservoir yield, Computer programs, Streamflow, 
Reservoir construction, Systems analysis. 
Identifiers: *Sequential peak algorithm, Multiple- 
reservoir systems. 


The sequent peak algorithm is extended to find 
volume requirements as a function of time. These 
requirements are helpful in determining reservoir 
construction timing in multiple-reservoir systems. 
The principal variable used in the algorithm 
characterizes a reservoir storage history which is 
unfounded by volume limits. (Knapp-USGS) 
W70-01000 


STOCHASTIC METHODS FOR ANALYZING 
RIVER BASIN SYSTEMS, 

Cornell Univ., Ithaca, N.Y. Dept. of Water 
Resources Engineering. 

Daniel P. Loucks. 

Available from the Clearinghouse as PB-187 686, 
$3.00 in paper copy, $0.65 in microfiche. Research 
Project Technical Completion Report, Water 
Resources and Marine Sciences Center, Aug, 1969. 
306 p, 39 ref. OWRR Project C-1034. 


Descriptors: *Stochastic processes, * Analytical 
techniques, *River basins, *Linear programming, 
*Dynamic programming, *Reservoir operation, 
Simulation analysis, Optimization, Delaware River, 
Water quality control, Water resources develop- 
ment, Multi-purpose reservoirs. 

Identifiers: Targets, Operating policies. 


A variety of stochastic linear, nonlinear and 
dynamic Programming methods are presented for 
the preliminary selection of alternative water 


Tesource system designs and operating policies. 
Emphasized is the influence of hydrologic risk on 
water resource planning. The optimism inherent in 
the results of most river basin system analyses that 
do not explicitly consider at least some of the varia- 
bility of streamflow is illustrated through numerous 
applications of the models to both simple and com- 
plex examples. Three types of stochastic models 
are compared for defining sequential operating pol- 
icies for a multipurpose reservoir. In situations 
where capacities and targets are not variables, 
dynamic programming is shown to be a very effi- 
cient method for defining operating policies. Water 
quality (DO, BOD) control by wastewater treat- 
ment and flow augmentation is examined from a re- 
gional multi-objective viewpoint. A detailed op- 
timization-simulation study of the Delaware River 
basin illustrates the efficiency of both deterministic 
and stochastic optimization models for use in the 
preliminary selection of design and operating alter- 
natives for further analysis by simulation. 
W70-01085 


GENERAL SYSTEMS APPROACH TO 
GROUND-WATER PROBLEMS, 

Arizona, Tucson. 

For primary bibliographic entry see Field 02F. 
W70-01123 


6B. Evaluation Process 


EVALUATION OF BENEFITS OF A FLOOD 
WARNING SYSTEM, 

Carnegie-Mellon Univ., Pittsburgh, Pa.; Systems 
Planning Associates, Pittsburgh, Pa.; and Weather 
Bureau, Pittsburgh, Pa. 

H. J. Day, G. Bugliarello, P. H. P. Ho, and V. T. 
Houghton. 

Water Resources Res, Vol 5, No 5, p 937-946, Oct 
1969. 10 p 7 fig, 3 tab, 15 ref. 


Descriptors: *Flood protection, *Non-structural al- 
ternatives, *Cost-benefit analysis, *Warning 
systems, Flood damage, Cost analysis, Flood plain 
zoning, Flood proofing. 

Identifiers: Flood warning systems. 


Benefits due to a flood warning system are esti- 
mated by using individual structure stage damage 
curves for several warning periods. Typical stage 
damage warning time data for residence, a grocery 
supermarket, and a railroad switchyard serve as ex- 
amples for benefit evaluation. The application of 
these concepts to 650 residences involved in the 
1959 flood at Meadville, Pennsylvania, indicated 
that reducible damages represent approximately 
one-third of the total residential damage. Both 
evacuation and temporary floodproofing, two non- 
structural alternatives used frequently, may be 
evaluated more explicitly by this method. (Knapp- 
USGS) 

W70-00838 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

Ludwik A. Teclaff. 

Am J Comp L, Vol 11, No 4, p 560-573, Autumn 
1962. 14 p, 40 ref. 


Descriptors: *Riparian rights, *Prior appropria- 
tion, *Reasonable use, *Legal aspects, Surface 
waters, Streams, Civil law, Navigable waters, 
Ownership of beds, Riparian land, Water law, In- 
dustrial water, History, Public rights, Non-naviga- 
ble waters, Foreign waters, Underground streams, 
Subsurface waters, Water rights, Competing uses, 
Foreign countries, Water demand, Water supply. 
Identifiers: *Common law, Foreign water law, East- 
ern United States. 


The history of water law and the development of 
the three distinct theories of riparian rights, prior 
appropriation, and administrative a erin 
are briefly reviewed. Despite differing lega 
heritages, both France and the Eastern United 
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States adopted the riparian theory. Both recognize 
different forms of water - stream, underground, and 
surface - and attach specific rights to each. These 
areas are discussed and water rights in respect to 
each area are compared. The discussion of streams 
comprehensively covers: (1) public streams; (2) 
non-public Streams; (3) riparian land; (4) riparian 
rights; (5) industrial uses; (6) police power of the 
State; and (7) other characteristics of riparian 
rights. Similarities and differences in these areas 
are illustrated through reference to both statutory 
and case law. The author concludes that the quanti- 
ty of available water was responsible for adherence 
to the riparian theory, and an equitable working of 
the system was provided through checks and 
balances involving reasonable use. Imminent water 
shortages, brought about by industrial use, seem to 
require more administrative control in each 
country. (Schram-Florida) 

W70-00916 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

Ludwik A. Teclaff. 

Am J Comp L, Vol 11, No 4, p 560-564, Autumn 
1962.5 p, 15 ref. 


Descriptors: *Riparian rights, *Prior appropria- 
tion, *Navigable waters, *Non-navigable waters, 
Ownership of beds, Streams, Civil law, History, 
Public rights, Foreign waters, Foreign countries, 
Legal aspects, Water law, Beds, Stream beds, Ad- 
ministration, Interstate rivers, Underground 
Streams, Surface waters. 

Identifiers: *Common law, Foreign water law, 
France. 


By the 19th century, water law had begun to 
crystallize into three distinct types: (a) riparian 
rights, limiting the right of water use to the owners 
of adjacent lands; (b) prior appropriation, giving 
this right to the first user; and (c) administrative 
apportionment, placing the disposition of water in 
the hands of the government. None of these doc- 
trines is peculiar to either common law or to civil 
law. The most important factor in adopting one 
type of law is the quantity of water available. Both 
France and the Eastern United States adhere to the 
riparian rights doctrine. Major changes in French 
water law have been made by statutes. In the 
United States, water law has developed primarily 
through judicial decisions. Both France and the 
United States use navigability to determine 
whether streams are public or subject to private 
ownership. In France, public ownership is deter- 
mined today by administrative enumeration while 
American courts generally still use the navigability 
test. Riparian owners in France have the same right 
to public streams as the general public, but in the 
United States such rights are only subject to the 
rights of the public and of navigation. Under both 
systems ownership of beds of non-public streams is 
accorded to the riparians. (Schram-Florida) 
W70-00917 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

Ludwik A. Teclaff. 

Am J Comp L, Vol 11, No 4, p 564-569, Autumn 


1962. 6 p, 17 ref. 


Descriptors: *Riparian rights, *Riparian land, 
*Natural flow doctrine, *Reasonable use, Industri- 
al water, Hydroelectric power, Remedies, Relative 
rights, Obstruction to fiow, Mill dams, History, 
Public rights, Non-navigable waters, Navigable 
waters, Competing uses, Legal aspects, Water law, 
Ownership of beds, Usufructuary right. 


The water of non-public streams is not subject to 
ownership, hence owners of riparian land have only 
limited rights to it. In both countries, land must 
touch the stream at some point to be classified as 
riparian. In other respects, the French and Amer- 
ican systems differ considerably in their definition 
of riparian land. !n relation to riparian rights, 
American jurisdictions utilize either the natural 
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flow doctrine or reasonable use theory. The French 
system resembles more the doctrine of reasonable 
use since no hierarchy of uses is established. 
French and American riparian rights differ in the 
treatment of non-navigable streams as sources of 
power. In France, the administration may award 
licenses to non-riparians on payment of compensa- 
tion to dispossessed riparian owners. Riparian 
rights in both countries are limited by the police 
power of the state. In France this is vested in the 
administration. In the United States, the Federal 
Constitution poses the problem of states limiting 
property rights for the public welfare. It appears 
that the states have ample latitude in this field. 
Riparian rights are protected in France by posses- 
sory action and in the United States by action for 
damages and injunction. (Schram-Florida) 
W70-00918 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

Ludwik A. Teclaff. 

Am J Comp L, Vol 11, No 4, p 569-573, Autumn 
1962.5 p, 8 ref. 


Descriptors: *Underground streams, *Percolating 
water, *Surface waters, *Water rights, Confined 
water, Riparian rights, Subsurface waters, Benefi- 
cial use, Domestic water, Industrial water, Irriga- 
tion water, Prior appropriation, Reasonable use, 
Natural flow doctrine, Remedies, Prescriptive 
rights, Riparian waters, Water law. 

Identifiers: *Common law. 


French law makes no distinction between the vari- 
ous forms of underground water. In the United 
States underground streams flowing in a definite 
channel are distinguished from the various forms of 
percolating water. In the United States the reasona- 
ble use theory is replacing the common-law notion 
that the owner of the overlying land had full owner- 
ship of the underground water. The French law is 
similar to the laws of those states that follow the 
common-law rules, mitigated by the exclusion of 
malicious uses. Both systems give the landowner 
full ownership of surface waters. In the United 
States, such water is treated as part of the land, 
whereas in France it becomes an object of owner- 
ship only upon capture. French water law and its 
counterpart in the eastern United States developed 
in regions where water is comparatively abundant. 
As long as the water was used mainly for domestic 
purposes and for irrigation, the riparian system 
worked well. But it proved inadequate when indus- 
trial uses of water began. In both countries 
development seems to point in the same direction-- 
toward more administrative control. (Schram- 
Florida) 

W70-00919 


NOTES ON WATER WORKS LAW SECOND IN- 
STALLMENT - IRRIGATION AND RIPARIAN 
RIGHTS, 

John H. Murdock, Jr. 

Water and Sewage Wks, Vol 102, No 1, p 12-18, 
Jan 1955.7 p. 


Descriptors: *Irrigation, *Riparian rights, *Legal 
aspects, *Reasonable use, Alteration of flow, Ar- 
tificial use, Natural use, Competing uses, Natural 
flow doctrine, Obstruction to flow, Relative rights, 
Remedies, Riparian land, Riparian waters, 
Usufructuary right, Water law, Water utilization, 
Judicial decisions, Streams, Rivers, Irrigation 
water, Water rights, Water supply. 


Irrigation may cause a threat tc public water sup- 
plies. The downstream riparian owner has a right to 
the unimpeded flow of the stream, while the upland 
riparian owner has the right to reasonable use of 
the water. Court decisions have recognized the 
right to use the water for irrigation if the use is not 
unreasonable. The criteria is whether the water 
flowing to the lower owner’s land has been materi- 
ally diminished. Several cases have held that where 
the water supply is not sufficient to provide for 
competing natural riparian uses and also irrigation, 
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then irrigation would be an unreasonable use. The 
common law rule is that water may not be diverted 
to irrigate non-riparian land because this is not a 
riparian right. The size of the stream involved will 
be very relevant to the issue of whether irrigation 1s 
a reasonable use. Once a right to irrigate 1s 
established as reasonable it may only be stopped by 
the acquisition of the riparian right itself. Eminent 
domain may be used to acquire such a right if it is 
required for the public water supply. Unreasonable 
diversions may be enjoined. (Darragh-Florida) 
W70-00920 


REAL PROPERTY--RIPARIAN GRANTS-- 
LEGISLATIVE LIMITATIONS ON EXTENT OF 
GRANT. 
Rutgers L Rev, Vol 10, No 4, p 738-741, Summer 
1956.4 p. 


Descriptors: *New Jersey, *Tidal waters, *Ad- 
ministrative agencies, *Ownership of beds, Bulk- 
head line, Legislation, Judicial decisions, Bays, 
Riparian land, Land tenure, Equitable apportion- 
ment, Legal aspects, Water zoning, Administration, 
Competing uses, Water allocation (Policy), Regu- 
lation, Zoning, Beds, Land, Landfills, Land form- 
ing, Piers, Bulkheads, Structures. 

Identifiers: *Submerged Land Grants. 


Bailey v Driscoll, 19 NJ 363, 117 A2d 165 (1955), 
which involved the grant of lands formerly under 
Barnegat Bay, presents the problem of determining 
the limitations placed by the New Jersey legislature 
upon the extent of such grants. Enactments con- 
cerning riparian grants of submerged and formerly 
submerged lands are in a confused state because of 
such grants’ piecemeal enactment. One series of 
acts limits grants to “exterior lines’, apparently 
meaning bulkhead or pier lines beyond which it is 
unlawful to erect and maintain any structure. 
Another series of acts, by ‘exterior lines’, appears 
to mean a demarcation line beyond which there 
can be no obstruction of navigation. Also, by virtue 
of these acts, the Council of the Division of 
Planning and Development is simultaneously 
limited to exterior lines in granting lands and given 
the power to establish such lines. The Supreme 
Court properly held in the instant case that the 
Council could grant lands to the extent of the 
established exterior lines. How far outward into the 
water exterior lines may be established was not de- 
cided, although it appears from the statutes that 
such lines shall not interfere with public navigation. 
(Marsee-Florida) ; 

W70-00927 


GOVERNMENTAL TECHNIQUES FOR THE 
CONSERVATION AND UTILIZATION OF 
WATER RESOURCES: AN ANALYSIS AND 
PROPOSAL. 


Yale L J, Vol 56, No‘2, p 276-303, Jan 1947. 28 p, 
125 ref, 


Descriptors: *Water resources development, 
*Water conservation, Water utilization, *Federal 
government, Federal-state water rights conflicts, 
Watersheds (Basins), State governments, Interstate 
commissions, Interstate compacts, Interstate rivers, 
River basins, Drainage, Watershed management, 
Port Authority of New York, Tennessee Valley 
Authority Project, Administrative agencies, 
Legislation, Water control. 

Identifiers: Regional drainage projects. 


The scarcity of water in the arid and semi-arid re- 
gions of the United States, coupled with the in- 
terstate character of drainage basin problems, has 
produced a demand for effective federal-state 
water control and regional development. Federal 
administrative techniques have led to the dispersal 
of water problems among different departments 
leading to jurisdictional disputes and duplication of 
functions. Interstate compacts are also inhibited by 
Jurisdictional disputes, state constitutional limita- 
tions, lack of funding, and lack of coercive authori- 
ty. The success of the Tennessee Valley Authority 


and the Port of New York Authority illustrates that 
proper delegation of federal and state power can be 
effectively merged. The nation requires a national 
corporation created by Congress and the negotia- 
tion of interstate compacts delegating important 
state powers over water resources to the corpora- 
tion. The corporation will operate on a regional 
basis cooperating with and coordinating federal 
and state authority to develop an effective drainage 
basin program. (McDonough-Florida ) 

W70-00934 


GOVERNMENTAL TECHNIQUES FOR THE 
CONSERVATION AND UTILIZATION OF 
WATER RESOURCES: AN ANALYSIS AND 
PROPOSAL. 


Yale L J, Vol 56, No 2, p 276-288, Jan 1947. 


Descriptors: *Water resources development, 
*Watersheds (Basins), *River basin development, 
*Administrative agencies, Tennessee Valley 
Authority Project, Interstate rivers, Interstate com- 
missions, State jurisdiction, Federal jurisdiction, 
Legislation, Watershed management, Water rights, 
Water utilization, Regulation. Federal government. 
Identifiers: Regional drainage projects. 


The effective regulation and development of a river 
basin area is inhibited by the interstate character of 
the basin drainage problem. Traditionally the 
Supreme Court has acted as the arbiter of interstate 
water disputes on a case by case basis. The federal 
government utilizes the war power, treaty power, 
and the commerce clause for national programs for 
navigation improvement, flood control, and power 
production. Administration of national policy is 
further divided among the departments of Agricul- 
ture, Interior, State, and Treasury in divergent 
water control activities. The absence of an or- 
ganizational pattern of nation-wide machinery for 
coordinating plans has led to duplication of func- 
tions and jurisdictional disputes within depart- 
ments. One method to escape this federal compart- 
mentalizing of responsibility has been the Congres- 
sional creation of regional valley authorities. The 
success of the Tennessee Valley Authority as a sin- 
gle governmental agency of all federal authority 
and responsibility provides a working model. The 
Authority depends on state cooperation through 
permissive legislation and modification of existing 
doctrines of water rights to comply with federal 
plans. (McDonough-Florida) 

W70-00935 


GOVERNMENTAL TECHNIQUES FOR THE 
CONSERVATION AND UTILIZATION OF 
WATER RESOURCES: AN ANALYSIS AND 
PROPOSAL. 


Yale L J, Vol 56, No 2, p 289-30-3, Jan 1947. 


Descriptors: *Water resources development, 
*Federal-state water rights conflicts, *River basin 
development, *Watersheds (Basins), - Interstate 
commissions, Interstate compacts, Legislation, Ad- 
ministrative agencies, Federal jurisdiction, State ju- 
risdiction, Watershed management, Interstate 
rivers, Drainage, Federal government, Projects. 
Identifiers: Regional drainage projects. 


Many states fear federal encroachment by consent- 
ing to regional authorities and prefer to use in- 
terstate planning commissions, interstate com- 
pacts, and interstate public authorities. The in- 
terstate planning commission lacks coercive 
authority, funds, and may be foiled by the recal- 
citrance of a single state. Interstate compacts have 
the inherent limitations of federal and state con- 
stitutions and stress political compromise over ef- 
fective water planning. The interstate public 
authorities closely resemble the regional valley 
concept in that the states agree to vest authority 
into one corporate body for continuous administra- 
tive supervision. This system is subject to the veto 
by the governor of each participating state, and all 
new major projects must be authorized by the state 
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legislatures involved. The solution is the creation 
by Congress of a national corporation and the 
negotiation of interstate compacts giving the cor- 
poration a delegation of important state powers 
over water resources. The fusion of national and 
local power into a single agency and the passing of 
state enabling legislation will provide an effective 
means of solving the problem of river basin 
drainage. (McDonough-Florida) 

W70-00936 


CANALS AND WATERWAYS (UPPER MISSIS- 
SIPPI RIVERWAY COMPACT). 


Ill Ann Stat ch 14, sec 1101, art V, ’Powers’, 
(Smith-Hurd Supp 1969). 


Descriptors: *Illinois, *Water resources planning, 
*Interstate commissions, *Interstate compacts, 
Mississippi River, Administrative agencies, Legisla- 
tion, Regulation, Public benefit, Water resources, 
Natural resources, Land resources, Administration, 
State governments, Management, Water policy, 
Parks, Recreation, River basin development, Water 
resources development, Water pollution, Water 
quality control, Erosion control, Planning, Diver- 
sion. 


The Upper Mississippi Riverway Compact, which 
establishes the Upper Mississippi Riverway District 
and the Upper Mississippi Riverway Commission, 
confers certain powers on the Commission. These 
include the power to conduct studies and develop 
recommendations for the present and future pro- 
tection, use, and development in the public interest 
of the river valleys and waters in, adjacent to, and 
affecting the Upper Mississippi Riverway District 
with respect to: (1) joint regional planning for the 
development of such areas; (2) measures for con- 
trolling water pollution, maintaining water quality, 
and controlling water use; (3) programs for control 
of soil and river-bank erosion and the general im- 
provement of the river basins; and (4) diversion of 
waters to and from the rivers. The Commission and 
its properties are not subject to taxation. The Com- 
mission may provide coordinated services to two or 
more parks and may open its facilities to the public. 
The Commission must submit a budget to the ap- 
propriate state officer and may not pledge the 
credit of any party state. The Commission may 
regulate land and water resources. Nothing in the 
Compact limits the jurisdiction of any party state or 
federal government. A party state may withdraw 
from the Compact by payment of fair value and 
reacquire all real property located within the state. 
(Moulder-Florida ) 


W70-00939 
TOMBIGBEE - TENNESSEE WATERWAY 
DEVELOPMENT COMPACT. 


Miss Code Ann secs 5956-45 thru 5956-48 (Supp 
1968). 


Descriptors: *Mississippi, *Interstate compacts, 
*Interstate rivers, *Interstate commissions, 
Cooperatives, Governments, State governments, 
Water policy, Water resources development, Ten- 
nessee River, Alabama, Kentucky, Tennessee, 
Florida, Rivers, Channels, Construction, Adminis- 
trative agencies, Federal government, Legislation, 


Planning, Navigation, Coordination, Navigable 
waters. 


The compact’s purpose is to promote the develop- 
ment of a navigable waterway connecting the Ten- 
nessee and Tombigbee rivers so as to provide a 
navigable channel and create a joint interstate 
authority between Alabama and Mississippi. The 
party states shall create the Tennessee-Tombigbee 
Waterway Development Authority, the purpose of 
which is the promotion and coordination of said 
waterway. The Authority is empowered to hold 
hearings, conduct studies and surveys, acquire 
necessary land, cooperate with all concerned 
groups or agencies, coordinate representation and 
support in Congress, and exercise all powers ap- 
propriate to these purposes. Financial contribu- 


tions of each party state are in the proportion its 
population bears to the total population of all party 
states. Tennessee, Kentucky, and Florida are ad- 
mitted as party states. (Darragh-Florida) 
W70-00945 


A PHYSICAL AND ECONOMIC ANALYSIS OF 
ALTERNATIVE IRRIGATION METHODS IN A 
SUB-HUMID CLIMATE, 

North Dakota State Univ., Fargo. 

For primary bibliographic entry see Field 03F. 
W70-01086 


POLLUTION--CAUSES, COSTS, CONTROLS. 
Chem Eng News, p 33-68, June, 1969. 18 p, 13 fig. 


Descriptors: Air environment, * Air pollution, *At- 
mospheric pollution, Manufacturing, Environment, 
Environmental sanitation, Wastes, Industrial 
wastes, Contamination, Waste treatment, Waste 
water (Pollution), *Water pollution, Water quality, 
Water quality act, *Water pollution control, Water 
pollution sources, Costs, *Pollution abatement, 
Legislation. 

Identifiers: *Air pollution control, Exhaust gases, 
*Pollution control. 


The principal causes of air and water pollution, the 
costs of pollution abatement, and the legislative 
and enforcement measures taken by various levels 
of government to control the environment are 
reviewed. Important technological developments 
and actions taken by industry to halt pollution are 
included. The increasing magnitude of the problem 
is caused by 2 main factors: urbanization and 
technical advance. Today’s water pollution 
problems are much different than the typhoid fever 
problems a few decades ago; the problems today 
are concerned with synthetic chemical con- 
taminates. The Federal Water Pollution Control 
Administration estimates that at least $26 billion 
will be needed to bring lakes and streams up to 
water quality standards by 1973. Federal, state, and 
local air and water pollution programs are 
discussed. Federal legislation on air and water pol- 
lution is reviewed. A resume is included of the 
Manufacturing Chemists Association report on the 
activities of the chemical manufacturing industry to 
control pollution. A directory is given of companies 
offering ps ag products, services, or supplies 
for use in pollution control. (USBR) 

W70-01100 


RIPARIAN WATER RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 
Charles M. Haar, and Barbara Gordon. ? 
Boston U L Rev, Vol 38, No 2, p 207-255, Spring 
1958. 49 p, 50 ref. 


Descriptors: *Riparian rights, *Prior appropria- 
tion, *Water rights, *Massachusetts, Water utiliza- 
tion, Water law, Legislation, Riparian land, Priori- 
ties, Water users, Surface-groundwater relation- 
ships, Surface waters, Groundwater, Legal aspects, 
Reasonable use, Riparian waters, Prescriptive 
rights, Administrative agencies. 


A riparian state like Massachusetts needs to evalu- 
ate its own riparian system before discarding or 
modifying it in favor of a revision of water rights 
under a prior appropriations system. A proposed 
Michigan statute adopting a prior appropriation 
system and the present Massachusetts riparian 
system based upon common law traditions, case 
law, and statutes provides a basis for an initial com- 
parison of the two systems, including discussions of 
watercourses, surface water, riparian land, appur- 
tenant water rights, abandonment of water rights 
and groundwater. The adoption of a prior ap- 
propriation system in Massachusetts would have 
the effect of changing the present law, rather than 
merely declaring the law with the probable result of 
changing various property rights and obligations. A 
change from the riparian rule of reasonable use’ to 
a prior appropriation system would also prove to be 
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a costly solution without sufficient benefits over the 
Present system. The seeming virtues of a fixed ap- 
propriation system should not be held as necessari- 
ly Superior to a system of administrative and case 
determination of water rights. An analysis of water 
problems under the present system is preferred 


over the adoption of a different system. (Mc- 
Donough-Florida) 
W70-01139 


RIPARIAN WATERS RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 
Charles M. Haar, and Barbara Gordon. 

ae U L Rev, Vol 38, No 2, p 208-235, Spring 


Descriptors: *Massachusetts, *Riparian rights, 
*Prior appropriation, *Water users, Water rights, 
Water law, Riparian waters, Reasonable use, Pri- 
orities, Water utilization, Legislation, Legal 
aspects, Riparian land, Prescriptive rights. 


Massachusetts’ riparian law is compared with a 
proposed Michigan prior appropriation statute to 
determine if the Commonwealth should adopt that 
system. The Michigan statute divides water rights 
into Class A riparian rights and Class B appropria- 
tive rights. Class B water users apply to a commis- 
sion to obtain water priority rights. The Mas- 
sachusetts riparian doctrine gives each riparian the 
right to reasonable use of all water available unless 
his right is enlarged or diminished by grant or 
prescription. This method allows a fundamental 
equality among claimants lacking in the prior ap- 
propriation system. Courts consider all circum- 
stances to determine reasonable use as no lawful 
use is unreasonable per se. Courts must, however, 
await suits prior to determining water rights. Mas- 
sachusetts Mill Acts provide for competing use of 
streams for power purposes without giving fixed 
priorities. This provides an amalgamation of statu- 
tory prior appropriation and common law reasona- 
ble use. The Michigan proposal would change Mas- 
sachusetts law by limiting possible claimants to 
Class A owners without protecting non-riparian 
prescriptive users. (McDonough-Florida) 
W70-01140 


RIPARIAN WATER RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 
Charles M. Haar, and Barbara Gordon. 

Boston U L Rev, Vol 38, No 2, p 235-239, Spring 
1958. 


Descriptors: *Massachusetts, *Riparian rights, 
*Prior appropriation, * Water rights, Groundwater, 
Surface-groundwater relationships, Surface waters, 
Priorities, Water users, Reasonable use, Riparian 
waters, Prescriptive rights, Water law, Legal 
aspects, Legislation, Diversion. 


The Michigan proposal defines watercourse’ as a 
natural stream in a definite natural channel. The 
Massachusetts definition is similar but includes 
man-made channels within the ‘natural’ category. 
The adoption of the Michigan section would be a 
codification of case law rather than a modification 
but may in fact exclude non-natural watercourses. 
Michigan defines surface water as occurring natu- 
rally on the surface of the ground rather than 
watercourses, lakes, or ponds. Although the term is 
not explicitly defined by Massachusetts’ decisions, 
the concept is identical. A recitation of illustrative 
instances is a better view. Michigan views riparian 
land as the smailest tract held under one title in the 
chain leading to the present owner. Massachusetts 
considers land abutting a watercourse as riparian 
and does not attempt to limit the term in area. The 
Michigan proposal would limit water use to an 
amount for reasonable beneficial use and requires 
application and approval prior to any lawful diver- 
sion. Massachusetts allows all riparians any 
reasonable use not injuring others and allows the 
taking of prescriptive rights to water use. The 
Michigan proposal would change present law. (Mc- 
Donough-Florida) 

W70-01141 
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RIPARIAN WATER RIGHTS V A PRIOR AP- 

PROPRIATION SYSTEM: A COMPARISON, 

Charles M. Haar, and Barbara Gordon. 

ees U L Rev, Vol 38, No 2, p 239-255, Spring 
8. 


Descriptors: *Massachusetts, *Riparian rights, 
*Prior appropriation, *Administrative agencies, 
Water rights, Water law, Judicial decisions, 
Prescriptive rights, Riparian land, Legal aspects, 
Water law, Legislation, Reasonable use, Riparian 
waters, Water users, Planning. 


Many of the advantages in a prior appropriation 
system lie in the nature of administrative agency 
determinations as contrasted with judicial determi- 
nants under a riparian doctrine. Agencies presume 
expertise, but Massachusetts also utilizes expertise 
by appointing a ’master’ in water law cases. 
Although the prior appropriation fixes a quantity of 
water to be used indefinitely, it lacks the flexibility 
of judicial determinations. It doesn’t follow that the 
repudiation of the riparian system in favor or a 
prior appropriation system will solve Mas- 
sachusetts’ problems. Massachusetts needs to 
gather more data on all phases of water law and ap- 
point commissions to develop a series of com- 
prehensive plans on water needs upon which courts 
can base their decisions. (McDonough-Florida) 
W70-01142 


PEARL RIVER BASIN DEVELOPMENT DIS- 
TRICT ACT. 

Miss Code Ann secs 5956-251 thru 5956-253, 
5956-255 thru 5956-258, 5956-260, 5956-261, 
5956-269 (Supp 1968). 


Descriptors: * Mississippi, *River basins, *Adminis- 
trative agencies, *Water resources development, 
Rivers, Taxes, Financing, Tax rates, Leadership, 
Legislation, State governments, Federal govern- 
ment, Overflow, Dams, Erosion control, Flood- 
water, Flood protection, Flooding, Flood control, 
Recreation facilities, Parks, Appropriation, 
Eminent domain, Forests, Soil conservation, Tribu- 
taries. 

Identifiers: *River basin districts. 


To conserve, store, and regulate the waters of the 
Pearl River and its tributaries and their overflow 
waters, this act authorizes the organization of the 
Pearl River Basin Development District. The Act 
provides for the selection and composition of a 
board of directors for such District and establishes 
procedures for the District’s creation. Counties 
becoming members of the District are required to 
make annual payments thereto from funds raised 
by special tax levy. Numerous powers are given the 
District, including the power: (1) to impound and 
appropriate overflow and surface waters of the 
Pearl River and its tributaries; (2) to forest and re- 
forest; (3) to prevent soil erosion; (4) to acquire 
lands by condemnation; (5) to require relocation of 
roads, railroads, power lines, and other named 
facilities; (6) to inundate public lands; (7) to 
establish and operate necessary facilities; and (8) 
to establish public parks and recreation facilities. 
The Act further gives the board of directors power 
to promulgate regulations for the District and set 
forth penalties for violations thereof. The District 
may also borrow money and issue bonds. (H R 
Marsee-Florida) 

W70-01157 


PEARL RIVER BASIN DEVELOPMENT DIS- 
TRICT ACT. 


Miss Code Ann secs 5956-251 thru 5956-253, 
5956-255, 5956-256 (Supp 1968). 


Descriptors: *Mississippi, *River basins, * Adminis- 
trative agencies, *Water resources development, 
Soil conservation, Rivers, Taxes, Tax rate, Financ- 
ing, Leadership, Legislation, State governments, 
Overflow, Erosion control, Dams, Floodwater, 
Flood protection, Flooding, Flood control, Recrea- 
tion facilities, Parks, Forests, Forestry, Tributaries, 
Water pollution control, Pollution abatement. 
Identifiers: *River basin districts. 
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The Pearl River Basin Development District is 
created to conserve, store, and regulate the waters 
and overflow waters of the Pear! River and its tribu- 
taries for: (1) commercial, municipal, industrial, 
agricultural, and manufacturing purposes; (2) 
recreational uses; (3) flood control; (4) timber 
development and irrigation; (5) navigation; (6) soil 
conservation; and (7) pollution abatement. All 
powers of the District shall be exercised by a board 
of directors to be selected and composed as herein 
provided. Any county may, through its board of su- 
pervisors, become a member of the District. Coun- 
ties becoming members of the District are required 
to make annual payment thereto from funds raised 
by special tax levy. (Marsee-Florida) 

W70-01158 


PEARL RIVER BASIN DEVELOPMENT ACT. 


Miss Code Ann secs 5956-257, 5956-258, 5956- 
261, 5956-260, 5956-269 (Supp 1968). 


Descriptors: *Mississippi, *River basins, * Adminis- 
trative agencies, *Water resources development, 
Rivers, Legislation, State governments, Federal 
government, Overflow, Dams, Erosion control, 
Floodwater, Flood protection, Flood control, 
Recreation facilities, Parks, Appropriation, 
Eminent domain, Forests, Soil conservation, Tribu- 
taries, Grants, Financing, Surveys. 

Identifiers: *River basin districts. 


The Pearl River Basin Development District is em- 
powered to: (1) develop, in conjunction with 
federal and state agencies, plans for the conserva- 
tion, development, storage, and regulation of soil 
and waters within the Pearl River Basin; (2) 
develop waters for navigation and prevention of 
flood damage; (3) acquire property by purchase, 
lease, or gift; (4) obtain grants and loans from the 
United States; (5) contract; (6) make surveys relat- 
ing to the construction of dams and reservoirs; (7) 
impound for beneficial use the overflow and sur- 
face water of the Pearl River and its tributaries; (8) 
forest and reforest, and prevent soil erosion and 
flooding within the District; (9) store and preserve 
waters for irrigation and prevention of water pollu- 
tion; (10) acquire property interests by eminent 
domain; (11) require the relocation of roads and 
highways, railroad lines, telephone and telegraph 
lines, properties, electric power lines, gas pipelines, 
and mains and facilities; (12) inundate public 
lands; (13) issue bonds; (14) fix and collect 
charges for services, facilities, or commodities 
furnished by the District; (15) lease or sell proper- 
ty; and (16) establish public parks and recreation 
facilities. (Marsee-Florida) 

W70-01159 


FEDERAL WATER RESOURCES DEVELOP- 
MENT. 


Va Code Ann secs 62.1-148 thru 62.1-152 (1968). 


Descriptors: *Virginia, *Local governments, 
*Water resources development, *Federal govern- 
ment, Flood control, River and Harbors Act, 
Rivers, Harbors, Easements, _Right-of-way, 
Eminent domain, Condemnation, Dams, Roads, 
Spillways, Leases, Pipelines, Dikes, Drains, 
Dredging, Cutoffs, Federal project policy, Projects. 


The governing body of any county, city, or town 
may assure the federal government of fulfillment of 
the required items of local cooperation that are 
conditions precedent to the accomplishment of 
river and harbor flood control projects of the 
United States. Such assurances, by resolutions or 
ordinances, may irrevocably bind such county, city, 
or town: (1) to provide lands, easements, or rights- 
of-way; (2) to alter existing structures on such 
areas; (3) to dredge areas not covered by the 
federal project when required; (4) to construct and 
maintain public wharves, roads, and marine rail- 
ways; (5) to remove sewer pipes and submarine ca- 
bles; (6) to hold the United States harmless against 
claims for damages; and (7) to provide any other 
conditions of local cooperation required in the per- 


tinent congressional document. To comply with 
such terms of local cooperation, the necessary 
lands may be acquired by lease, purchase, gift, or 
condemnation. This chapter shall be liberally con- 
strued. (Schram-Florida) 

W70-01179 


WATER POWER AND RESOURCES. 
Va Code Ann secs 10-113 thru 10-113.2, 10-115 
thru 10-117.1 1964. 


Descriptors Virginia, Water resources develop- 
ment, Administrative agencies, Hydroelectric 
power, Artesian wells, Conservation, Water 
resources, Resources, Control, Water supply, Sur- 
veys, Industrial water, Farms, Seasonal, Streams, 
Rivers, Water storage, Legislation, Resource 
development, Industries, Fluctuation, Administra- 
tion. 


In the Department of Conservation and Develop- 
ment there shall be a Division of Water Resources. 
The Commissioner of Water Resources shall exer- 
cise all powers conferred upon him by law, includ- 
ing those in relation to water power, resources, 
development, and control. The Director of Conser- 
vation and Development shall take evidence and 
report findings concerning conservation of the 
state’s water supply. He shall gather and dis- 
seminate information relative to the water powers 
and industrial advantages in this state. To promote 
the systematic development of such industrial 
resources, a comprehensive water power survey 
shall be made showing the resources and commer- 
cial needs of hydroelectric power for community or 
farm purposes. Such survey shall include the extent 
of the water powers suitable for profitable use, both 
developed and undeveloped, the maximum and 
minimum power available according to seasonal 
flow of various streams, the possible uses of water 
storage and conservation, and the advantages of in- 
terconnecting hydroelectric systems. The owner of 
any artesian well shall secure the mouth of such 
well so as to prevent the waste of any water. Smith- 
Florida 

W70-01192 


THE LAND AND WATER USE SURVEY OF 
NORTH-CENTRAL KORDOFAN (1961-66), 
London Univ. (England). School of Oriental and 
African Studies. 

For primary bibliographic entry see Field 03B. 
W70-01198 


THE CHANGING ROLE OF WATER IN ARID 
LANDS, 

Chicago Univ., Ill. Dept. of Geography. 

Gilbert F. White. 

Arizona Review, Vol 17, No 3, p 1-8, Mar 1967. 8 
p. 


Descriptors: *Arid lands, *Water resources 
development, *Water allocation (Policy), *Ur- 
banization, *Consumptive use, Evapotranspiration 
control, Desalinization, Economics, Irrigation, In- 
dustrial water, Social aspects, Water rates, 
Technology. 


This paper is based on a lecture delivered by Dr. 
White at the University of Arizona in 1960. The 
author states that one-third of the earth’s surface is 
arid. New pressures on arid lands set the scene for 
unprecedented social and technical changes. New 
technology is rapidly advancing the finding, lifting, 
storing, conveyance, and treatment of water. Ur- 
banization is leading to industrial growth and de- 
mand for water. In many areas consumptive use has 
approached the potential supply. Still, large 
volumes are annually lost to evaporation and trans- 
piration. In Asia and Africa much irrigated land is 
lost to water logging and salinization even as new 
lands:are developed. Better use of present irriga- 
tion water is needed. A change in public attitude is 
required to set fair prices that will force rational 
reallocation of existing water supplies, develop 
methods for equitable transfer, and make more ra- 
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tional decisions on new investment in water 
development. New emphasis in technology may be 
needed: investment in research to reduce 
evapotranspiration losses may be a better alternate 
than new salt-water conversion works which have 
application only to limited areas. (Crouse-Arizona) 
W70-01199 


THE ECONOMICS OF ARIZONA’S WATER 
PROBLEM, 

Arizona Univ., Tucson. Dept. of Aricultural 
Economics. 

For primary bibliographic entry see Field 06D. 
W70-01200 


THE ASWAN HIGH DAM, 

Texas Univ., Austin. 

Robert K. Holz. 

Professional Geographer, Vol 20, No 4, p 230-237, 
July 1968. 8 p, 2 tab, 3 fig, 7 ref. 


Descriptors: *Arid lands, *Dam Construction, 
*Land reclamation, *Reservoir evaporation, 
*Population, Irrigated land, Reservoir leakage, 
Multi-purpose projects, Economic impact, Social 
impact, SCIENCE IMPACT, Benefits. 

Identifiers: *Aswan Dam, *United Arab Republic, 
*Nile Valley. 


Egypt has tied much of their hope for political, so- 
cial, and economic development to construction of 
the High Aswan Dam. There is little doubt that it 
will be completed on schedule in 1970 or earlier. 
However, recent studies have revised downward 
the estimated area that may be brought under ir- 
rigation as a result of availability of only marginal 
land, and uncertainties as to evaporative and 
seepage losses. However, there should be at least a 
25% increase in cultivated land (1.5 million acres) 
and a doubling of national output of electricity as 
well as flood and navigation benefits. Aggregate in- 
come will increase but because of a rapidly increas- 
ing rate of population growth, per capita effects 
may be negligible among the masses of fellaheens. 
While a step in the right direction, the High Aswan 
Dam is not a panacea for Egypt’s economic ills. 
(Crouse-Arizona) 

W70-01201 


OASES FOR THE FUTURE, 

Rochester Inst. of Tech., N.Y. 

Kenneth Hickman. 

Ekistics, Vol 23, No 137, p 193-198, 1967.6 p. 


Descriptors: *Water resources development, 
*Water shortage, *Water supply, Desalination 
plants, *Reclaimed water, Water conveyance, 
Weather modification, Water waste treatment, 
Water reuse, Municipal water, Costs, Consumptive 


use. 
Identifiers: *Oases. 


This is a general review of the world’s water 
‘problem’ and possibilities for its solution. On the 
average the world’s supply of fresh water is suffi- 
cient to meet world population needs for the for- 
seeable future. The regional situation is very dif- 
ferent - one in which much of the world is now or 
will soon be short of fresh water because of pollu- 
tion of existing supplies or poor distribution of 
precipitation resulting in aridity. Aside from the ap- 
parently limited possibilities of weather modifica- 
tion, water can be reclaimed on site or redis- 
tributed by conveyance or saline water can be con- 
verted. In most cases cost becomes lower as the size 
of the project becomes larger. Hence, emphasis is 
on large scale projects for integrated areas. Since 
most water needs remain local, a real need exists 
for development of small, packaged units to con- 


_ vertor reclaim water. (Crouse-Arizona) 
W70-01203 


WATER SUPPLIES IN SOUTH AUSTRALIA, 
Pca Univ. (England). Dept .ohGeagraphy. 

or primary bibliographic ent > Field 03B. 
whoo graphic entry see Field 03B 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


AQUEDUCT ROUTE OPTIMIZATION BY 
DYNAMIC PROGRAMMING, 

Technion - Israel Inst. of Tech., Haifa; and Water 
Planning for Israel Ltd., Tel Aviv. Water Supply 
Section. 

For primary bibliographic entry see Field 04A. 
W70-00894 


6D. Water Demand 


DYNAMIC ASPECTS OF URBAN WATER DE- 
MAND, 

Colorado School of Mines, Golden. 

Steve H. Hanke. 

Proc, Fourth Amer Water Resources Conf, NY, p 
642-650, Nov 1968.9 p, | fig, 1 tab, 18 ref. 


Descriptors: *Mathematical models, *Optimiza- 
tion, *Design, *Water demand, *Planning, Water 
supply, Annual, Average, Seasonal, Rates, Dis- 
tribution systems, Treatment, Water distribution 
(Applied), Municipal water. 
Identifiers: Dynamic Model. 


The problem of how to best manage urban water 
resources was discussed. The purpose of the paper 
was to present economic principles and techniques 
that would aid water managers when planning for 
optimal use of urban water resources. Designs 
based on the water ‘requirements approach’ 
ignored factors that could cause the demand func- 
tion to shift or could induce movements along the 
function. The problem of optimally designing in 
detail the basic source, transmission treatment and 
local distribution components of an urban water 
supply could be tackled better if the following 
characteristics were known and understood: (1) 
average annual rate of demand; (2) seasonal 
average rates of demand; (3) the range of variation 
in the rates of demand; and (4) the frequency with 
which peak demands occur. A dynamic mathemati- 
cal model for optimally designing and investing in 
urban water resources was developed and recom- 
mended over static approach design models. (Thiu- 
ri-Cornell) 

W70-00899 


THE DILEMMA OF WATER RECREATION 
AND A SUGGESTED SOLUTION, 

G. Graham Waite. 

Wis L Rev, Vol 1958, No 4, p 542-609, July 1958. 
58 p, 248 ref. 


Descriptors: *Wisconsin, *Recreation facilities, 
*Lakes, *Competing uses, Water rights, Riparian 
rights, Land tenure, Reasonable use, Relative 
rights, Water utilization, Recreation demand, 
Water demand, Public health, Access routes, Land 
use, Non-consumptive use, Water allocation (Pol- 
icy), Legal aspects, Judicial decisions, State 
governments, State jurisdiction, Federal jurisdic- 
tion, Navigable waters, Public rights. 

identifiers: *Lake management programs. 


Pressures on state recreational facilities have 
created an urgent need for government action. 
Direct state management of navigable lakes is a 
possible solution to the problem of providing better 
facilities. Difficulties with the plan involve its ap- 
parent conflict with certain provisions of both the 
Northwest Ordinance of 1787 and the Wisconsin 
Constitution. A further problem is the extension of 
the trust theory, which provides that the state holds 
public rights in navigable waters in trust for the 
people of the state, to cover use of riparian lands 
owned by private persons for public access to 
navigable lakes and taxation of private riparian 
owners who use public waters exclusively. The 
author contends that the Northwest Ordinance is 
inapplicable today and that the government would 
not be violating the state constitutions general 
prohibition against state construction of internal 
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improvements by managing navigable lakes. The 
state has a affirmative duty as trustee of public 
waters to promote public rights, and according to 
the author this justifies interference with private 
riparian lands, (Kelly-Florida) 

W70-00930 


THE DILEMMA OF WATER RECREATION 
AND A SUGGESTED SOLUTION (PART I), 

G. Graham Waite. 

Wis L Rev, Vol 1958, No 4, p 542-567, July 1958. 


Descriptors: *Wisconsin, *Lakes, *Recreation 
facilities, *Access routes, State jurisdiction, 
Federal jurisdiction, Navigable waters, Public 
health, Recreation, Water resources, Water alloca- 
tion (Policy), Legal aspects, Land tenure, Compen- 
sation, Condemnation, Water management (Ap- 
plied), Water conservation, 


Increasing population, increasing amounts of lei- 
sure time available to the working public, and a 
growing reluctance on the part of owners of private 
lakes to open them to public use have combined to 
render the state’s water recreational facilities in- 
adequate to meet the needs of its citizens. Com- 
prehensive lake management by the state is sug- 
gested as a method of solving this problem. Some 
question exists regarding the state’s ability to 
require payment for use of public waters, or to tax 
riparian owners who use navigable waters while ex- 
cluding the public because of a prohibition of inter- 
fering with navigable waters and of taxing for their 
use contained in the Northwest Ordinance of 1787. 
It is uncertain whether the ordinance survived 
Wisconsin’s admission into the Union, since it ap- 
plied to the federal territories. Wisconsin’s treat- 
ment of the ordinance has been ambiguous, but an 
interpretation that the ordinance is no longer ap- 
plicable could be drawn from case law. The author 
submits that water conservation and allocation of 
water use, in a comprehensive scheme of navigable 
waters management rendering recreational facili- 
ties available to a greater number of persons, may 
receive favorable consideration in the courts. 
(Kelly-Florida) 

W70-0093 | 


THE DILEMMA OF WATER RECREATION 
AND A SUGGESTED SOLUTION (PART ID), 

G. Graham Waite. 

Wis L Rev, Vol 1958, No 4, p 567-609, July 1958. 


Descriptors: *Wisconsin, *Lakes, *Riparian rights, 
*Recreation facilities, Relative rights, Compensa- 
tion, Reasonable use, Recreation, State jurisdic- 
tion, State governments, Judicial decisions, Water 
allocation (Policy), Navigable waters, Federal ju- 
risdiction, Public health, Legal aspects, Recreation 
demand, Public rights, Water conservation, Water 
management (Applied). 


The feasibility of a plan of state management of 
navigable lakes for recreational purposes depends 
in part upon the state’s power to interfere with a 
riparian owner’s use of his property without paying 
compensation. The author urges the courts to 
uphold this power, pointing to the present uncer- 
tainty in Wisconsin case law concerning both the 
riparian owners’ exclusive access rights to adjoin- 
ing navigable waters and the need for compensa- 
tion of riparian owners for the kind of interference 
with their lands that a lake management program 
would require. The state constitutional prohibition 
against internal improvements being carried out by 
the state may impede the development of lake- 
management projects sponsored by the state. An 
exception to this rule is that the state may provide 
internal improvements in performing one of its 
governmental functions. Preservation and promo- 
tion of public rights in public waters can be con- 
strued as a governmental function under the trust 
théory because the trust in which the state holds 
navigable waters for the people is an active one and 
also because providing recreational facilities 
promotes public health. The author further urges 
state university projects on publicly-owned riparian 
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land and comprehensive land use zoning to further 
the management plan. (Kelly-Florida) 
W70-00932 


GOVERNMENTAL RESTRICTION OF WATER 
USE, 

Charles N. Huber. 

Wis L Rev, Vol 1959, No 2, p 341-346, Mar 1959. 
6 p, 34 ref. 


Descriptors: *Wisconsin, *Riparian rights, * Public 
rights, *Water pollution, Judicial decisions, Legal 
aspects, Legislation, Water law, Regulation, Boat- 
ing, Swimming, Lakes, Water supply, Easements, 
Reasonable use, Cities, Recreation, Public utilities, 
Local governments, Natural streams, Relative 
rights, Remedies, Water pollution control. 
Identifiers: *Riparian owners. 


The defendant city acquired from plaintiff riparian 
owner an easement to take water from Lake 
Lavina. The city then passed an ordinance prohibit- 
ing contamination of the lake by bathing, boating, 
and swimming. The plaintiff sought to have the or- 
dinance declared invalid as a taking of property 
without compensation. The trial court found for 
the city. The Wisconsin Supreme Court in Bino v 
City of Hurley, 273 Wis 10, 76 NW2d 571 (1956), 
reversed on the grounds that riparian owners have 
a right to the reasonable use of the water of the 
lake. This right is a property right which carries 
with it the privilege to use the lake for bathing, 
swimming, and boating purposes, and, if a city is to 
deprive a person of such a right, that person must 
be compensated. The criticism is made that the 
court, influenced by the equities of the case, an- 
nounced too sweepingly that the riparian right here 
involved was a property right. The author suggests 
that the decision will have little precedential value 
in a similar situation involving a state statute 
because of the greater police power possessed by 
the state and because of the fact that, in reality, 
public rights as well as riparian rights were involved 
in Hurley. The argument is made that in Hurley the 
plaintiff's use was not reasonable in the sense that it 
resulted in contamination of a public water supply. 
(Keith-Florida) 

W70-00938 


SEWAGE FLOW VARIATIONS IN INDIVIDUAL 
HOMES, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01055 


PEAK FLOWS OF SEWAGE FROM _IN- 
DIVIDUAL HOUSES, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 08B. 
W70-01062 


RHODE WATER RESOURCES 


BOARD. 


R I Gen Laws Ann secs 46-15-1 thru 46-15-10, 46- 
15-13, 46-15-18, 46-15-19 (Supp 1968). 


ISLAND 


Descriptors: *Rhode Island, *Administrative agen- 
cies, *Water resources development, *Water pol- 
icy, Water resources, Legislation, Legal aspects, 
Droughts, Water supply, Water permits, Permits, 
Water requirements, Water shortage, Water 
utilization, Water works, Water yield improve- 
ment, Administration, Cities, State governments, 
Leadership, Local governments, Planning, Multi- 
ple-purpose projects, Taxes, Regulation, Coordina- 
tion. 


The greatly accelerated demands for more water 
and a continuing drought have created such serious 
problems of water resource development, utiliza- 
tion, and control that coordinated governmental 
and private action is necessary. For this purpose 
the Water Resources Board is created and its 
powers and duties set forth. The qualification 


Field 06 —WATER RESOURCES PLANNING 


Group 6D—Water Demand 


procedures for appointment and expenses of Board 
members are provided. The powers of municipal 
water agencies, special water districts, and private 
water companies are restricted. These entities must 
acquire the approval of the Board before perform- 
ing specified acts related to water supply facilities. 
The procedure for the approval of project plans 
and maps is outlined. No governmental agency or 
district nor any private company may supply water 
to other states or water supply systems without 
Board approval. The Board is granted the power to: 
(1) enter upon lands and waters for purposes of 
survey; (2) examine the books, records, and ac- 
counts of municipal water departments, special 
water districts, and private water companies; and 
(3) require the above bodies to file reports with the 
Board. The Board’s relation to governmental agen- 
cies is defined, and Board properties and facilities 
are exempted from taxation. (Marsee-Florida) 
W70-01187 


RHODE RESOURCES 
BOARD. 
R1IGen Laws Ann secs 46-15-1 thru 46-15-5 (Supp 


1968). 


ISLAND WATER 


Descriptors: *Rhode Island, *Administrative agen- 
cies, *Water resources development, *Water pol- 
icy, Water resources, Legislation, Legal aspects, 
Droughts, Water requirements, Water shortage, 
Water utilization, Water yield improvement, Ad- 
ministration, Cities, State governments, Leader- 
ship, Local governments, Planning, Instritutions, 
Multiple-purpose projects. 


In recent years the combination of new technology 
resulting in accelerated water demand, population 
growth, and a continuing drought has threatened 
the supply of water for domestic, industrial, and 
recreational use. State government, State and mu- 
nicipal departments, special districts, and private 
firms must coordinate their efforts toward the con- 
trol, utilization, and development of the state’s 
water resources. Toward this goal, the Water 
Resources Board is created. Each member of the 
Board must be qualified and appointed as provided 
herein. The members serve without compensation 
but are reimbursed for their expenses. The officers 
of the Board and the vote required for action are 
designated. (Marsee-Florida) 

W70-01188 


RHODE 
BOARD. 
R I Gen Laws Ann secs 46-15-6 thru 46-15-10 
(Supp 1968). 


ISLAND WATER RESOURCES 


Descriptors: *Rhode Island, *Water resources 
development, *Water supply, *Water policy, Ad- 
ministrative agencies, Water resources, Legisla- 
tion, Legal aspects, Loans, Water requirements, 
Water utilization, Water yield improvement, Ad- 
ministration, Cities, State governments, Local 
governments, Institutions, Multiple-purpose pro- 
jects, Watcr permits, Permits, Reservoir operation, 
Pipelines, Eminent domain, Water works, Water 
zoning, Long-term planning, Regulation, Super- 
visory control (Power). 


The Water Resources Board shall have the powers 
and duties to: (1) acquire the properties and facili- 
ties necessary for reservoirs and the treatment and 
distribution of water from the same; (2) exercise 
the power of eminent domain; (3) construct or 
purchase water supply facilities where no mu- 
nicipal water agency, special water district, or 
private water company is willing or able to do so; 
(4) formulate long-range programs for the develop- 
ment of water sources, transmission systems, and 
distribution systems; (5) divide the state into areas 
for providing water supply facilities; (6) regulate 
the construction and operation of water supply 
facilities within each area; and (7) make loans to 
public water supply agencies. No municipal water 
agency, special water district, or private water 
company may, without the Board’s approval: 
acquire a water supply, take lands, extend supply or 


distribution, extend transmission mains, extend 
water district boundaries, or supply water to mu- 
nicipalities already supplied by another agency. 
The procedure for obtaining such approval is out- 
lined. No governmental agency or district nor any 
private company may supply water to other states 
or to other water supply systems without Board ap- 
roval. (Marsee-Florida) 
W70-01189 


RHODE ISLAND WATER RESOURCES 
BOARD. 
RI Gen Laws Ann secs 46-15-13, 46-15-18, 46-15- 


19 (Supp 1968). 


Descriptors: *Rhode Island, *Administrative agen- 
cies, *Water resources development, *Taxes, 
Water resources, Water supply, Legislation, Legal 
aspects, Water works, Administration, Cities, State 
governments, Local governments, Assessments, In- 
stitutions, Leases, Surveys, Investigations, Super- 
visory control (Power). 


The Rhode Island Water Resources Board has the 
authority to enter upon lands and waters for the 
purpose of making surveys, investigations, or ex- 
aminations. Neither the Board nor any municipal 
water agency or department or special water dis- 
trict to whom the Water Resources Board has 
leased its properties or facilities shall be required to 
pay taxes on the same, or upon the income 
therefrom. The Board is empowered to make 
general rules and regulations for the enforcement 
of this Act. (Marsee-Florida) 

W70-01190 


THE ECONOMICS OF ARIZONA’S WATER 
PROBLEM, 
Arizona Univ., 
Economics. 
Robert A. Young, and William E. Martin. 

Arizona Review, Vol 17, No 3, p 9-18, 1967. 10 p, 
6 tab, 14 ref. 


Tucson. Dept. of Aricultural 


Descriptors: *Arizona, *Agriculture, *Economics, 
*Cost-Benefit ratio, *Overdraft, Arid lands, 
Groundwater, Consumptive use, Irrigation, Water 
allocation (Policy), Water policy. 
Identifiers: *Growth (Economic), 
Arizona Project. 


*Central 


The authors hold that in Arizona, where per capita 
water consumption ranks among the highest in the 
nation, the price system should be proportionate to 
allocation of the water. At present the annual water 
deficit which is met by overdraft of groundwater, is 
3.5 million acre feet, an amount equal to that con- 
sumed by low value extensive crops. These crops 
rank lowest among economic activities of the state 
in terms of dollars of personal income returned per 
acre foot of water used. Arizona’s water problem is 
not one of physical shortage but of allocation of 
available water those economic sectors that will 
maintain a high rate of economic growth. Their 
estimates based on present plans for allocating 
Colorado River water diverted through the 
proposed Central Arizona Project cast doubt as to 
whether the Project can generate economic 
benefits in excess of costs of construction and 
operation. The fact that sufficient resources are 
available to finance the Project is no measure of its 
economic desirability. (Crouse-Arizona) 
W70-01200 


PATTERNS OF WATER USE IN THE ARIZONA 
ECONOMY, 

Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

William E. Martin, and Leonard G. Bower. 

Arizona Review, Vol 16, No 12, Dec 1966, p 1-6. 6 
p, 3 tab. 


Descriptors: *Arizona, *Economics, *Overdraft, 
*Groundwater, *Agriculture, Decision making, 
Economic justification, Irrigation water, Consump- 
tive use, Water demand, Industrial water, Mu- 
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nicipal water, Input-output analysis, Water alloca- 
tion (Policy). fi F 
Identifiers: *Central Arizona Project. 


Although water is scarce in Arizona its per capita 
use is over three times the national average. Past 
needs were met by diverting surface flow or tapping 
underground supplies. Solution of today’s problem 
involves development of supplies outside the state 
or reallocation of existing supplies within the state, 
or both. In 1958 agricultural industries used over 
90% of the water supplied for economic produc- 
tion. Relative use has probably remained similar. 
Food and feed grains consume about 50 acre-feet 
of water per $1,000 output, compared with .032 
acre-feet for the same value output in the mining 
industry. All uses total approximately seven million 
acre-feet per year compared with average annual 
income of 3.6 million acre-feet. Even with the addi- 
tion of 1.2 million acre-feet from the Central 
Arizona Project there will be a large deficit and 
some reallocation will eventually be necessary even 
without growth. From the data presented it is 
evident that crucial reallocation decisions will like- 
ly fall upon crop agriculture if continued overdraft 
of groundwater is to be checked. (Crouse-Arizona) 
W70-01202 


WATER RESOURCES AND THE CHEMICAL 
INDUSTRY IN NEW JERSEY: AN ECONOMET- 
RIC AND ENGINEERING ANALYSIS, 

Rutgers - The State Univ., New Brunswick, N.J. 
Water Resources Research Inst. 

M.L. Granstrom, M. Dutta, and J. DeRooy. 
Available from the Clearinghouse as PB-187 727, 
$3.00 in paper copy, $0.65 in microfiche. Research 
Project Technical Completion Report, Water 
Resources Research Institute, Rutgers University - 
The State University of New Jersey, New Brun- 
swick, New Jersey. Oct 1969. 303 p, 80 tab, 20 fig, 
108 ref. OWRR Proj B-001-NJ and A-010-NJ. 


Descriptors: *Water demand, *Water require- 
ments, Water supply, Water utilization, Elasticity 
of demand. 

Identifiers: *Chemical industry, Econometrics. 


This report applies modern econometric and en- 
gineering techniques to the analysis of relationships 
of water to the chemical industry. Questionnaires 
were devised to obtain quality, quantity and costs 
of water taken in and discharged. Industrial de- 
mand for water resources is discussed in terms of 
production functions and technological change. In- 
dustrial demands for the future are projected for 
the chemical industry of New Jersey. (Whipple- 
Rutgers) 

W70-01217 


6E. Water Law and Institutions 


STATE HIGHWAYS. 


For primary bibliographic entry see Field 04A. 
W70-00888 


DAMS. 


For primary bibliographic entry see Field 04A. 
W70-00891 


CONDEMNATION BY CITIES, COUNTIES, 
AND DISTRICTS FOR FLOOD CONTROL OR 
DRAINAGE. 


Ky Rev Stat Ann secs 104.170-104.180 (1963). 


Descriptors: *Kentucky, *Flood control, *Cities, 
*Condemnation, Legislation, Drainage, Levees, 
Soil conservation, Judicial decisions, Administra- 
tive agencies, Overflow, Local governments, 
Drainage districts, Flood protection, Channel im- 
provement. 


When any land, right of way, Or easement over or 
through any property is needed by a city, county, 


flood control, drainage, levee, reclamation or soil 
conservation district to perform work for flood 
control, flood protection or drainage purposes, the 
governing body may order the condemnation of the 
land or right of way. The judge of the circuit court 
shall grant and award immediate possession and 
full and complete use and control of said land or 
right of way to the city, county, flood control, 
drainage, levee, reclamation, or soil conservation 
district by an interlocutory judgment which shall be 
ordered immediately after the filing of the report 
by the commissioners appointed by the court. The 
commissioners may report at any time after sum- 
mons has been fully issued or a warning order attor- 
ney appointed. The court may require a bond to be 
executed. The condemnation may not be aban- 
doned after possession has been obtained unless 
none of the defendant parties will be materially 
prejudiced thereby. Cities of the fourth class may 
acquire land by purchase or condemnation for the 
purpose of straightening or widening any creek 
running through the corporate limits of the city to 


prevent or lessen the overflow thereof. 
(Heckerling-Florida) 

W70-00895 

LOWER MISSISSIPPI RIVER BASIN 


DEVELOPMENT DISTRICT. 
For primary bibliographic entry see Field 04A. 
W70-00912 


FERRIES. 
For primary bibliographic entry see Field 04A. 
W70-00913 


BASIC CONCEPTS IN GROUND WATER LAW, 
For primary bibliographic entry see Field 04B. 
W70-00914 


THE CONSTITUTIONAL ASPECTS OF WATER 
POLLUTION AND THE NEED FOR GOVERN- 
MENTAL COOPERATION, 

For primary bibliographic entry see Field 05G. 
W70-00915 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

For primary bibliographic entry see Field 06B. 
W70-009 16 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

For primary bibliographic entry see Field 06B. 
W70-00917 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

For primary bibliographic entry see Field 06B. 
W70-00918 


PRIVATE WATER RIGHTS IN FRANCE AND 
IN THE EASTERN UNITED STATES, 

For primary bibliographic entry see Field 06B. 
W70-00919 


NOTES ON WATER WORKS LAW SECOND IN- 
STALLMENT - IRRIGATION AND RIPARIAN 


RIGHTS : 
For primary bibliographic entry see Field 06B. 
W70-00920 


COMMENT: EXTENDING THE APPLICATION 
OF THE LAW OF ACCRETIONS. _ 

For primary bibliographic entry see Field 04A. 
w70-00921 


CONSTITUTIONAL LAW--COMMERCE 
CLAUSE--WATER RIGHTS IN THE FLOW OF 


WATER RESOURCES PLANNING—Field 06 


Water Law and Institutions—Group 6E 


A NON-NAVIGABLE STREAM ARE PROPER- 
TY RIGHTS, 


For primary bibliographic entry see Field 04A. 
W70-00922 


STATUTORY STREAM 
TROL, 


For primary bibliographic entry see Field 05G. 
W70-00923 


POLLUTION CON- 


STATUTORY STREAM POLLUTION CON- 
TROL, 

For primary bibliographic entry see Field 05G. 
W70-00924 


STATUTORY STREAM POLLUTION CON- 
TROL, 

For primary bibliographic entry see Field 05G. 
W70-00925 


STATUTORY STREAM POLLUTION CON- 
TROL, 

For primary bibliographic entry see Field 05G. 
W70-00926 


REAL PROPERTY--RIPARIAN  GRANTS-- 
LEGISLATIVE LIMITATIONS ON EXTENT OF 
GRANT. 

For primary bibliographic entry see Field 06B. 
W70-00927 


FEDERAL REGULATION OF WATERWAYS. 
For primary bibliographic entry see Field 04A. 
W70-00928 


WATER AND WATER  COURSES--SER- 
VITUDES--ARTICLE 660, LOUISIANA CIVIL 
CODE OF 1870. 

For primary bibliographic entry see Field 04A. 
W70-00929 


THE DILEMMA OF WATER RECREATION 
AND A SUGGESTED SOLUTION, 

For primary bibliographic entry see Field 06D. 
W70-00930 


THE DILEMMA OF WATER RECREATION 
AND A SUGGESTED SOLUTION (PART I), 

For primary bibliographic entry see Field 06D. 
W70-00931 


THE DILEMMA OF WATER RECREATION 
AND A SUGGESTED SOLUTION (PART ID), 

For primary bibliographic entry see Field 06D. 
W70-00932 


WATER POLLUTION CONTROL AND ABATE- 
MENT (BOOK REVIEW); CONTROLLING POL- 
LUTION: THE ECONOMICS OF A CLEANER 
AMERICA (BOOK REVIEW), : 

For primary bibliographic entry see Field 05G. 
W70-00933 


GOVERNMENTAL TECHNIQUES FOR THE 
CONSERVATION AND UTILIZATION OF 
WATER RESOURCES: AN ANALYSIS AND 
PROPOSAL. : 

For primary bibliographic entry see Field O6B. 
W70-00934 


GOVERNMENTAL TECHNIQUES FOR THE 
CONSERVATION AND UTILIZATION OF 
WATER RESOURCES: AN ANALYSIS AND 
PROPOSAL. . 

For primary bibliographic entry see Field 06B. 
W70-00935 
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GOVERNMENTAL TECHNIQUES FOR THE 
CONSERVATION AND UTILIZATION OF 
WATER RESOURCES: AN ANALYSIS AND 
PROPOSAL. 

For primary bibliographic entry see Field 06B. 
W70-00936 


NAVIGABLE WATERS--ARTIFICIAL LAKE 
CONNECTED TO RIVER, 

For primary bibliographic entry see Field 04A. 
W70-00937 


GOVERNMENTAL RESTRICTION OF WATER 
USE 

For primary bibliographic entry see Field 06D. 
W70-00938 


CANALS AND WATERWAYS (UPPER MISSIS- 
SIPPI RIVERWAY COMPACT). 

For primary bibliographic entry see Field 06B. 
W70-00939 


DRAINAGE (CHICAGO SANITARY DISTRICT). 
For primary bibliographic entry see Field 04A. 
W70-00940 


DRAINAGE-SELECTION, QUALIFICATIONS, 
POWERS, AND DUTIES OF COMMISSIONERS 
AND OTHER OFFICERS. 

For primary bibliographic entry see Field 04A. 
W70-00941 


WATER-DRAINAGE AND LEVEE DISTRICTS. 
For primary bibliographic entry see Field 04A. 
W70-00942 


FISH AND GAME (LICENSES). 
Ind Ann Stat secs 11-1425 thru 11-1433c (1956), 
as amended, (Supp 1968). 


Descriptors: *Indiana, *Fish, *Permits, Legislation, 
Regulation, Ponds, Recreation, Water sports, Fish 
management, Fish conservation, Nets, Fishing 
gear, Fishing. 

Identifiers: Penalties. 


Free permits to possess or purchase fish or game 
animals are issued to organizations organized for 
the purpose of wildlife protection. It is unlawful to 
use explosives in state waters without a permit. Ap- 
plicable fines are included. Owners of private 
ponds may obtain free permits to use seines or traps 
on their premises. Indiana provides for reciprocal 
fishing permits with any state allowing Indiana re- 
sidents to fish, without requiring a non-resident 
license, in waters forming a common boundary 
between Indiana and that state. (Moulder-Florida) 

W70-00943 


FISH (SEASONS, SPAWNING 


GROUNDS). 


Ind Ann Stat secs 11-1601 thru 11-1604d (1956), 
as amended, (Supp 1968). 


LIMITS, 


Descriptors: *Indiana, *Fish, *Spawning, *Fishing, 
Sport fishing, Legislation, Regulation, Administra- 
tions, Wildlife conservation, Fishing gear, Explo- 
sives, Electrical shocking gear, Fish toxins, Nets, 
Seines, Smelts, Fish conservation, Fish manage- 
ment. 

Identifiers: Penalties. 


Fishing regulations covering closed seasons, lawful 
catches, minimum sizes, and bag limits are pro- 
vided. The Director of the Department of Conser- 
vation sets aside lakes and streams as spawning 
grounds wherein it is unlawful to fish, operate any 
motorboat, or take any minnows. Unlawful fishing 
methods, with certain exceptions, are set forth and 
include the use of gig or spear, electrical device, 
dynamite, or fish toxins. Penalties for violation of 
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these provisions are provided. The taking of smelt 
is regulated. (Moulder-Florida) 


W70-00944 
TOMBIGBEE - TENNESSEE WATERWAY 
DEVELOPMENT COMPACT. 


For primary bibliographic entry see Field 06B. 
W70-00945 


COMMERCIAL FISHING DEVICES - REGULA- 
TIONS. 


Ind Ann Stat secs 11-1619 thru 11-1643 (1956). 


Descriptors: *Indiana, *Fish, *Interstate compacts, 
*Fishing gear, Legislation, Regulation, Administra- 
tion, Equipment, Nets, Commercial fishing, Trout, 
Trawling, Organic wastes, Pollution, Public health, 
Conservation, Dams, Water pollution, Lake 
Michigan, Fish conservation. 

Identifiers: Penalties. 


Interstate compacts may be entered into when 
necessary to protect fish in waters forming a com- 
mon boundary line with some other state. Regula- 
tions pertaining to recording each day’s catch, the 
locality fished, and the type of gear used in fishing 
Lake Michigan are included. It is unlawful for any 
person or firm to use nets, seines, and traps of 
specific types in Lake Michigan. Provisions for the 
use of commercial fishing nets and their impound- 
ment for violations of the provisions are set forth. 
Season and size limit regulations for waters of the 
state as well as regulations concerning the unlawful 
use of certain fishing devices in Lake Michigan are 
included. The Department of Conservation may 
alter the above regulations. Certain regulations 
concerning lawful and unlawful fishing devices, un- 
dersize fish, and dams on the Wabash River boun- 
dary line are provided herein. All residue eminating 
from the catching, curing, or cleaning of fish in or 
near Lake Michigan shall be disposed of in a 
manner which will not pollute such waters. 
(Moulder-Florida) 

W70-00946 


SALVAGE. 


Miss Ann Code secs 1007, 1008, 1010, 1011, 1019 
(1956). 


Descriptors: * Mississippi, *Watercourses, *Owner- 
ship of beds, *Streambeds, Legislation, Legal 
aspects, Gulf of Mexico, Boats, State jurisdiction, 
State governments, Relative rights, Remedies. 
Identifiers: *Salvage, Salvage rights. 


Any floatable thing of value that becomes derelict 
in any watercourse of the state or in the beds 
thereof and which has been relinquished, deserted, 
or abandoned shall become the property of the 
owner of the bed of the stream. Such owner may 
raise, float, or salve said property. Any person 
claiming to be the owner of such property may in- 
stitute an action in replevin for the recovery of such 
property. The defendant in such suit shall have a 
lien against the salvaged property for the expense 
of raising it. Any person who desires to claim com- 
pensation for salvage services rendered shall file a 
petition in the circuit court. If any person shall con- 
vert to his own use any floatable thing of value not 
belonging to him, he shall be guilty of a 
misdemeanor punishable by a fine of not less than 
double the value of the property converted or im- 


Bess not exceeding six months. (Schram- 
lorida) 
W70-00947 


HIGHWAYS, FERRIES, WATERWAYS. 


Miss Code Ann secs 2203, 2205, 2206, 2210, 2211 
(1956). 


Descriptors: *Mississippi, *Bridges, *Bridge 
failure, *Navigable waters, Streams, Canals, Chan- 


nels, Navigation, Transportation, Bays, Harbors, 
Water law, Legislation, Legal aspects, Lumbering. 
Identifiers: *Obstructions to navigation. 


If any keeper or owner of a public ferry, toll-bridge, 
or causeway shall fail to give bond as required by 
law, suffer said structure to be out of good repair 
for more than five days, or cause any person to be 
unreasonably detained by carelessness, wilfulness, 
or negligence, such owner or keeper, upon convic- 
tion, shall be fined not more than fifty dollars. Any 
person who wilfully obstructs, breaks, or destroys 
any bridge, causeway, or ferry, which was 
established for the convenience of the public by the 


- proper authority, shall be fined not more than one 


hundred dollars. Any person who obstructs in any 
way a stream or canal not less than one hundred 
and fifty-feet wide without immediately removing 
the obstruction shall be guilty of a misdemeanor 
and shall be fined not more than fifty dollars or be 
imprisoned not more than one week. If any person 
shall obstruct any navigable bay, river, creek, or 
other navigable channel or shall discharge any bal- 
last in a place other than that designated by the har- 
bor commissioners, the offender shall be fined not 
more than one thousand dollars or imprisoned not 
longer than six months. (Schram-Florida) 
W70-00948 


FISH POISONING; POISONING WATER 
SUPPLY. 
For primary bibliographic entry see Field OSG. 


W70-00949 


NAVIGABLE WATERS - PUBLIC HIGHWAYS. 
Miss Code Ann secs 8413 thru 8418 (1956). 


Descriptors: *Mississippi, *Navigable waters, 
*Navigation, Legislation, Navigable rivers, Lum- 
bering, Bridges, Remedies, Obstruction to flow, 
State governments, Administration, Water law, 
pe policy, Water zoning, Water courses, Public 
rights. 


All watercourses that have been or may be 
declared navigable, by act of the legislature or by 
the Board of Supervisors of the county in which the 
same may be, shall be public highways. All rivers, 
creeks, and bayous of twenty-five miles in length 
that have sufficient depth and width for thirty con- 
secutive days in the year for floating a steamboat 
are declared to be navigable waters. Any person 
may enter and remove any and all obstructions 
across, in, or over any navigable stream. If any per- 
son obstructs a navigable stream by allowing logs to 
accumulate thereon, any other person may cause 
the jam to be broken. The cost for breaking the jam 
shall be borne by the owner of the accumulated 
logs. A lien on these logs shall exist for the payment 
of these costs. If any person floating timber or logs 
shall permit damage by such logs to be done to a 
bridge at public expense, he shall be liable therefor. 
Damages may be recovered by suit against him and 
the logs causing the damage may be seized and sold 
therefor. (Schram-Florida) 

W70-00950 


BRIDGES - 
WATERS. 
Miss Code Ann secs 8435 - 8447 (1956). 


BOUNDARY AND OTHER 


Descriptors: *Mississippi, *Bridge construction, 
*Boundaries (Property), *Bridges, Construction 
costs, Engineering structures, Administrative agen- 
cies, State governments, Federal government, Con- 
demnation, Costs, Easements, Legal aspects, 
Eminent domain, Land tenure, Le islation, 
Damages, Financing, Local governments, Cities. 


Any municipality or county or the State Highway 
Commission may construct and maintain toll or 
free bridges and approaches thereto. The bridges 
may extend over any bodies of water forming boun- 
daries of the state. Funding of bridge construction 
may be accomplished by bonds. Municipalities may 


46 


operate under this title by ordinance or resolution 
without necessity of charter amendment. Where a 
contemplated bridge construction will be con- 
nected to the public highway system, the State 
Highway Commission may contribute to the cost of 
construction or maintenance. Public agencies may 
purchase or acquire by condemnation such lands or 
servitudes needed for bridge construction. Public 
agencies of adjoining states may operate under this 
act in construction and maintenance of bridges 
across Mississippi boundaries. Any municipality or 
other public body may secure federal funds or 
other assistance through government contracts. 
These contracts may be entered into by ordinance 
or resolution. (Kelly-Florida) 

W70-0095 1 


DRAINAGE DISTRICTS. 
For primary bibliographic entry see Field 04A. 
W70-00952 


SWAMP LAND DISTRICTS. 
For primary bibliographic entry see Field 04A. 
W70-00953 


FLOOD CONTROL - DRAINAGE DISTRICTS. 
For primary bibliographic entry see Field 04A. 
W70-00954 


TOMBIGBEE RIVER VALLEY WATER 
MANAGEMENT DISTRICT. 

For primary bibliographic entry see Field 04A. 
W70-00955 


TOMBIGBEE RIVER VALLEY WATER 
MANAGEMENT DISTRICT. 
For primary bibliographic entry see Field 04A. 


W70-00956 

TOMBIGBEE RIVER VALLEY WATER 
MANAGEMENT DISTRICT. 

For primary bibliographic entry see Field 04A. 
W70-00957 


PAT HARRISON WATERWAY DISTRICT. 
For primary bibliographic entry see Field 05G. 
W70-00958 


PAT HARRISON WATERWAY DISTRICT. 
For primary bibliographic entry see Field 05G. 
W70-00959 


PAT HARRISON WATERWAY DISTRICT. 
For primary bibliographic entry see Field 05G. 
W70-00960 


BIG BLACK RIVER BASIN DISTRICT. 


For primary bibliographic entry see Field 04A. 
W70-00961 


BIG BLACK RIVER BASIN DISTRICT. 


For primary bibliographic entry see Field 04A. 
W70-00962 


BIG BLACK RIVER BASIN DISTRICT. 


For primary bibliographic entry see Field 04A. 
W70-00963 pad ’ ™ : 


sab ayn RIVER BASIN DISTRICT. 
or primary bibliographic entry see Field 04A. 
W70-00964 hs Rigg e 


LOWE Mie. RIVER BASIN DISTRICT. 
or primary bibliographic ent Fi 
wreuooe graphic entry see Field 04A. 


LOWER YAZOO RIVER BASIN DISTRICT. 
For primary bibliographic entry see Field 04A. 
W70-00966 


SEA FOODS. 

Miss Code Ann secs 6047-01 thru 6047-04, 6047- 
06, 6047-10 thru 6047-13, 6047-17, 6047-18, and 
6051.5 (Supp 1968). 


Descriptors: *Mississippi, *Fish conservation, 
*Marine fish, *Gulf of Mexico, Saline water fish, 
Commercial fishing, Commercial shellfish, Legisla- 
tion, Saline water, Freshwater interfaces, Adminis- 
trative agencies, Decision making, Leases, Rent, 
Permits, Oysters, Clams, Shrimp, Shellfish, Taxes, 
Tax rate, Canneries. 


The public policy of Mississippi as to sea food laws 
is expressed. All of the wild aquatic life found in the 
waters of the State, until legally taken, is the pro- 
perty of the State. The Marine Conservation Com- 
mission is established to manage, control, super- 
vise, and direct any matters pertaining to salt-water 
aquatic life. The organization of the commission, 
its members, and their compensation are outlined. 
The jurisdiction, authority, and duties of the com- 
mission are expressly provided. Generally, this em- 
powers them to regulate all types of sea food except 
menhaden, trash fish, tuna, and red snapper. The 
tights of riparian owners on the Gulf Coast are 
defined. The commission is granted authority to 
lease the bottoms within its jurisdiction upon cer- 
tain terms and conditions. The justices of the peace 
of the various counties are given jurisdiction over 
any prosecution or suit brought under this act. 
General penalties for violation of the provisions of 
this act are detailed. The commission is authorized 
and directed to assess and collect various licenses 
and taxes. The commission is also authorized to 
enter into an agreement for jurisdictional purposes 
as to the dividing line between salt and fresh 
waters. (Schram-Florida) 

W70-00967 


SEA FOODS. 
Miss Code Ann secs 6047-01 thru 6047-04, 6047- 


06 (Supp 1968). 


Descriptors: * Mississippi, *Fish, *Oysters, *Clams, 
Marine fish, Shellfish, Shrimp, Legislation, Fish 
conservation, Wildlife conservation, Saline water 
fish, Aquatic life, Reefs, Oceans, Gulf of Mexico, 
Marine fisheries, Commercial shellfish, Commer- 
cial fishing, Administrative agencies, Decision 
making. 

Identifiers: *Sea foods, Propagation of marine life, 
Tonging reefs. 


The public policy of the State is to recognize the 
need for a concerted effort to work toward the pro- 
tection, propagation, and conservation of its sea 
food and aquatic life. All wild aquatic life existing 
in the waters of the State, including shell fish, are 
the property of the State until legally divested in 
the manner described herein. The Marine Conser- 
vation Commission is created and has the full 
power to manage, control, supervise, and direct 
any matters pertaining to saltwater aquatic life. The 
Commission shall be made up of ten members ap- 
pointed by the governor with the qualifications 
herein. The Commission has authority over the tak- 
ing, catching, and processing of shrimp, oysters, 
and crabs, but not over trash fish, menhaden, tuna, 
and red snapper. The Commission shall: (1) set 
standards of measure; (2) regulate fishing seasons, 
(3) set size, catching, and culling regulations; (4) 
set forth enforcement procedures and penalties for 
violation; (5) enter into advantageous interstate 
and intrastate agreements; (6) enact all ordinances 
necessary for the protection, conservation, ; = 
propagation of shrimp, oysters, and. crabs; and (7) 
aid in the construction of canals to bring water te 
existing oyster reefs or beds. (Schram-Florida} 
W70-00968 


WATER RESOURCES PLANNING—Field 06 


Water Law and Institutions—Group 6E 


SEA FOODS. 


Miss Code Ann secs 6047-10 thru 6047-13, 6047- 
17, 6047-18, 6051.5 (Supp 1968). 


Descriptors: *Mississippi, *Riparian rights, 
*Oysters, *Saline water fish, Taxes, Tax rate, As- 
sessments, Commercial fishing, Shellfish, Saline 
water, Freshwater interfaces, Gulf of Mexico, 
Leases, Rent, Permits, Shrimp, Canneries, Legisla- 
tion, Fish conservation, Commercial shellfish. 


The sole right of planting and gathering oysters in 
front of land bordering the Gulf of Mexico or Mis- 
sissippi Scund belongs to the riparian owner and 
extends not more than 750 yards from the shore. 
The commission is granted authority to lease the 
bottoms within its jurisdiction upon certain condi- 
tions. These include: (1) lessees shall be residents 
of Mississippi; (2) leases must be for from five to 
one hundred acres; (3) applications for leases shall 
be considered in the order which they are filed; (4) 
rental shall be from one to five dollars per acre; and 
(5) all leases shall be subject to the paramount 
right of the state. The justices of the peace of the 
various counties shall have original jurisdiction 
over all prosecutions and suits brought under this 
act. A series of penalties for violations of this act 
are provided. The commission is authorized and 
directed to assess and collect taxes and licenses 
from (1) vessels catching, carrying, or transporting 
fish or oysters; (2) factories canning fish or oysters; 
(3) inspection fees; and (4) buyers or handlers of 
sea food. A provision for an agreement for jurisdic- 
tional purposes as to the dividing line between salt 
and fresh waters is provided. (Schram-Florida) 
W70-00969 


SEA FOODS: OYSTERS. 
Miss Code Ann secs 6072, 6075-12, 6077, 6085- 
01, 6085-11 (Supp 1968). 


Descriptors: *Mississippi, *Oysters, *Commercial 
shellfish, *Regulation, Fish harvest, Dredging, In- 
spection, Shellfish, Legislation, Administrative 
agencies, Local governments, Fish stocking, Fish- 
ing, Gulf of Mexico. 


By order of the Seafood Commission, the Chief In- 
spector shall cultivate and improve the oyster beds 
under the control of the state of Mississippi. He 
may relocate oysters, spend funds for propagation, 
and advise the Commission of suitable sites for new 
beds. The Commission may prohibit taking oysters 
from areas where the water is impure or liable to be 
harmful to oysters. In certain areas dredging for 
oysters is prohibited, and no one may take oysters 
by any means after dark. Any municipality bound- 
ing on the Gulf of Mexico, which has an oyster bed 
within its corporate limits, may aid in enforcing the 
oyster laws of this state. (Darragh-Florida) 
W70-00970 


WESTPHAL V SCHMALZ (UNAUTHORIZED 
USE OF DRAINAGE SYSTEM). 

For primary bibliographic entry see Field 04A. 
Ww70-00971 


BRYANT V PEPPE (ESTOPPEL TO ASSERT 
TITLE WHEN LAND CHANGED BY AVUL- 


SION). 
226 So2d 357-358 (Zd DCA Fila 1969). 


Descriptors: *Florida, *Avulsion, Judicial deci- 
sions, Boundaries (Property), Shores, Assessments, 
Taxes, Accretion (Legal aspects). 


Appellee’s land was formerly separated from the 
Gulf of Mexico by land on the west which was 
obliterated by avulsion. The owners were denied a 
decree quieting title to the land now fronting on the 
Gulf because title was held to be in the state. The 
court has declared that avulsion precludes attain- 
ment of title by the private owners of adjoining pro- 
perty by accretion, but in this case the state was 
estopped from ciaiming title. The predecessor in 
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title had successfully defended his possessory right 
to the Gulf frontage in an action upheld by the 
Supreme Court. The tax assessor assessed the pro- 
perty as fronting on the Gulf for many years, and 
the state did not offer to do equity for the 
overcharge if the state was found to be the owner. 
The state’s treatment of public property as proper- 
ty of private citizens may result in the loss of it. 
(Douberley-Florida) 

W70-00972 


CONDEMNATION BY CITIES AND COUNTIES 
TO PROVIDE WATERSHEDS OR BEDS FOR 
WATER PIPES. 

For primary bibliographic entry see Field 04A. 
W70-00973 


INSPECTION DISTRICTS; POLICE FLEET. 
Va Code Ann secs 28.1-37 thru 28.1-46 (1969). 


Descriptors: *Virginia, *Fishing, *Administrative 
agencies, *Commercial fishing, Commercial shellf- 
ish, Regulation, Administration, State jurisdiction, 
Legal aspects, Legislation, Permits, Boats, Inspec- 
tion, Control, Surveys, Taxes. 


The Commission of Marine Resources shall create 
inspection districts within its jurisdiction. The 
number of districts should be the smallest possible 
commensurate with the efficient enforcement of 
fish and shellfish laws. The Commission shall ap- 
point chief inspectors and inspectors for each dis- 
trict. The Commission shall also designate officials 
in each district to collect fees for services and is- 
suance of licenses. Inspectors are responsible for 
collection reports. The police fleet consists of the 
boats now operated by the Commission and may be 
enlarged in accordance with special law or general 
powers conferred by law. (Kelly-Florida) 
W70-00974 


FISH AND FISHING GENERALLY: FISH FOR 
MANUFACTURE INTO FISH MEAL, OIL. 
Va Code Ann secs 28.1-58 thru 28.1-66 (1969). 


Descriptors: * Virginia, *Commercial fishing, *Per- 
mits, Administrative agencies, Administration, 
Taxes, Commercial fish, Regulation, Reasonable 
use, Fish management, Fish conservation, Inspec- 
tions, State jurisdiction, State governments, Tidal 
waters, Legislation, Legal aspects, Fish. 

Identifiers; Penalties (Criminal), Purse nets, Fish 
meal, Fish oil. 


Food fish may not be taken for use in manufacture 
of fish meal or oil. One percent of a catch used for 
this purpose may consist of food fish, but only if all 
living food fish found in the net are immediately 
released. Violation of this provision is a 
misdemeanor. Those persons or corporations desir- 
ing to fish with purse nets for fish to be used in 
manufaciure of fish meal, scraps, or oil must 
procure a license. The amount of the license tax de- 
pends upon the type and size of the operation. Ex- 
cept for taking ’menhaden’ fish, no non-resident 
will be licensed to catch fish for meal or oil manu- 
facture in the waters of the state. The Commis- 
sioner of Marine Resources shall make final ap- 
proval of license applications, subject to judicial 
appeal to the appropriate circuit court. Violation of 
this title will result in prosecution for a 
misdemeanor and forfeiture of any vessel and/or 
tackle used in the violation. Non-residents may be 
stockholders or employees of domestic corpora- 
tions engaged in the fishing herein described. 
(Kelly-Florida) 

W70-00975 


FISH AND FISHING GENERALLY: TROLLS, 
TRAWL NETS, AND DRAG NETS. 
Va Code Annsecs 28.1-67 thru 28.1-72.1 (1969). 


Descriptors: *Virginia, *Commercial _ fishing, 
*Commercial fish, *Nets, Regulation, Trawling, 


Field O6—WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


Productivity, Tidewaters, State jurisdiction, State 
governments, Fishing, Legislation, Legal aspects, 
Permits, Ships, Boats, Administration, Administra- 
tive agencies. 

Identifiers: Traw! nets, Drag nets. 


Use of a troll or trawl net, drag net or similar device 
drawn through the water by a vessel for the purpose 
of taking fish is prohibited. Purchase or sale of fish 
taken in this manner is also prohibited. The Com- 
missioner of Fisheries may issue licenses for trawl 
fishing in specific areas during certain months. 
Otherwise, the finding of any vessel equipped for 
trawling or trolling is prima facie evidence of a 
violation of the statute. Any vessels used in the 
violation of the statute, together with tackle and 
cargo shall be forfeited to the state. Nothing in the 
statute prohibits the lawful transportation of fish 
caught outside the state jurisdiction into Virginia 
ports to be marketed. (Kelly-Florida) 

W70-00976 


FISH AND FISHING GENERALLY: MARKING 
OF BOATS, NETS, AND OTHER DEVICES. 


Va Code Ann secs 28.1-73 thru 28.1-81 (1969). 


Descriptors: * Virginia, *Commercial fishing, *Per- 
mits, *Administrative agencies, Commercial fish, 
Boats, Ships, Fish management, Fish conservation, 
Fish, Tidal waters, Nets, Inspections, Control, 
Regulation, State jurisdiction, State governments, 
Taxes. 


The Commissioner of Marine Resources is 
obligated to provide license tags where required by 
statute or regulation. The inspectors furnish these 
tags to licensees upon payment of license taxes, and 
the tags must be prominently displayed. Tags for 
certain fishing devices are required. Any person 
employing a fishing device which requires the use 
of poles or stakes must remove all abandoned 
stakes, save one which can be left as an identifica- 
tion marker. The Commission may revoke the fish- 
ing licenses of those who fail to comply. Fishing in 
certain waters is prohibited. (Kelly-Florida) 
W70-00977 


TAKING OYSTERS GENERALLY. 
Va Code Ann 28.1-82 thru 28.1-85 (1969). 


Descriptors: *Virginia, *Oysters, *Commercial 
shellfish, *Shellfish, Reasonable use, State jurisdic- 
tion, Tidal waters, Fish conservation, Permits, 
Legislation, Legal aspects, Clams, Commercial 
fish, Commercial fishing, Regulation, Administra- 
tive agencies, State governments, Administration, 
Fishing, Control. 

Identifiers: Oyster seasons, Oyster tongs, Natural 
oyster beds, Oyster seed beds. 


Seasons are established for the taking of oysters 
from natural or public oyster beds, rocks, or shoals 
in the waters of the state. The length of the season 
varies with the location and with the fishing method 
used. The finding of any person possessing patent 
tongs or shaft tongs upon the public or natural 
oyster beds or shoals, at times other than those 
specified, is prima facie evidence of violation of 
this statute. No one may use patent tongs for 
catching oysters from natural beds in certain 
specified areas. The Commission may close or open 
any area, or restrict the manner of taking oysters in 
public or natural rocks, grounds or shoals, in order 
to protect and promote the growth of oysters. The 
Commission may establish seed beds and plant 
shells or take any other restorative measures it 
deems necessary. Closing of areas may be for any 
period, provided that notice is given. Reopening of 
oystering grounds need not be accompanied by 
notice. (Kelly-Florida) 

W70-00978 


OYSTER RECORDS AND TAXES. 
Va Code Ann secs 28.1-87 thru 28.1-95 (1969). 


Descriptors: *Virginia, *Oysters, *Taxes, *Com- 
mercial shellfish, Shellfish, State jurisdiction, Fish 
conservation, Permits, Legislation, Legal aspects, 
Commercial fishing, Regulation, Administrative 
agencies, Administration, Assessments, Costs, Tax 
rate, Tariff, Government finance, Financing, In- 
spection. 

Identifiers: *Oyster replenishment, Oyster dealers, 
Oyster buyers, Oyster planting, Seed oysters. 


Designated commercial oyster dealers are required 
to keep daily records of oysters packed or mar- 
keted by them. They must pay a specified tax on 
each bushel of oysters taken; the tax is to be col- 
lected by the district inspector or a police boat cap- 
tain. The Commissioner or any inspector may ex- 
amine any oysters taken or purchased as to quality 
or quantity. Persons purchasing oysters from those 
catching or taking oysters from public rocks, beds, 
or shoals must have an oyster buyer’s license issued 
by the Commission of Marine Resources. Oyster 
buyers must also submit records of purchases to the 
Commission. All oyster replenishment taxes, col- 
lected on each purchase of oysters, are deposited in 
the Public Oyster Rocks Replenishment Fund, to 
be used for replenishment, planting, and replanting 
the public oyster rocks, beds, and shoals within the 
state jurisdiction with seed oysters, oyster shells, or 
other material to catch, support, and grow oysters. 
The Commissioner may contract with private per- 
sons or firms in carrying out the replenishment. 
(Kelly-Florida) 

W70-00979 


CARRYING OYSTERS FROM STATE OR CER- 
TAIN GROUNDS. 


Va Code Ann secs 28. 1-96 thru 28.1-99 (1969). 


Descriptors: * Virginia, *Oysters, *Permits, *Com- 
mercial shellfish, State jurisdiction, Fish conserva- 
tion, Legislation, Legal aspects, Regulation, 
Reasonable use, Administration, Administrative 
agencies, Commercial fishing, Shellfish, Conserva- 
tion, Fish management, Taxes. 

Identifiers: Oyster seed areas. 


Permits issued by the Commission of Marine 
Resources must be obtained before anyone may 
transport oysters out of the state. A tax on each 
bushel must be paid before a permit will be issued. 
The Commission is obligated to issue these permits 
unless, after examination of the seed areas, it is 
ascertained that removal would either deplete or 
injure the seed areas or render the remaining 
supply insufficient to meet residents’ demands. 
State residents must obtain a permit before remov- 
ing oysters from certain areas as well as before 
planting them within the state. (Kelly-Florida) 
W70-00980 


LICENSING OF STATIONARY AND FLOATING 
DUCK BLINDS. 


Va Code Ann secs 29-83 thru 29-87, 29-90 (1969). 


Descriptors: * Virginia, *Permits, *Riparian rights, 
*Administrative agencies, Hunting, Water-fowl, 
Migratory birds, Shores, Conservation, Wildlife 
conservation, Recreation, Legal aspects, Water 
utilization, Regulation, Control, Public rights. 
Identifiers: Duck blinds, Trespass, Penalties 
(Criminal), Public waters. 


Floating duck blinds must be licensed and may be 
anchored no closer than 500 yards to a stationary 
blind or other licensed floating blind. Fees for 
licenses for blinds are based on the type of blind, 
and licenses are issued between July 1 and October 
31 of each year. Riparians have the exclusive 
privilege of licensing and erecting blinds on their 
shore and in the public waters in front of such 
shore, if licenses are obtained between July 1 and 
August 31. If such blinds are erected and tagged, 
no other stationary or floating blind may be located 
within 500 yards without the consent of the ripari- 
an or his lessee or permittee. The riparian’s failure 
to exercise this privilege within the stated period al- 
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lows other persons to erect and license blinds in the 
offshore waters. Hunting from a boat, float, or raft 
other than a licensed blind within 500 yards of a 
licensed blind constitutes a trespass to the licensed 
blind. Violation of licensing and hunting provisions 
are a misdemeanor. (McDonough-Florida) 
W70-0098 1 


FISHING PERMITS; NATIONAL FORESTS. 


Va Code Ann secs 29-108, 29-110, 29-114.1, 29- 
117 thru 29-120 (1969). 


Descriptors: *Virginia, *Permits, *Fish manage- 
ment, *Fish conservation, Legislation, Legal 
aspects, Regulation, Fish, Rainbow trout, Brook 
trout, Fish reproduction, National forests, Natural 
resources, Administrative agencies, Federal 
government, Nets, Fyke nets, Gill nets, Financing, 
Sport fish, Wildlife management, Wildlife conser- 
vation, Fish farming, Fish hatcheries, Reproduc- 
tion. 

Identifiers: Licenses, Fish propagation. 


The fee for a permit to breed and artificially raise 
rainbow trout and brook trout for sale from a 
privately owned hatchery is five dollars. The fees 
for permits to net certain species of fish by 
specified methods are established. The Commis- 
sion is authorized to issue permits to private fish 
pond owners to sell game fish therefrom for 
propagation only. No person may fish in the na- 
tional forests within the state without first obtain- 
ing, in addition to the regular resident or non re- 
sident license, a special permit at the cost of one 
dollar. Revenue from the sale of special permits 
will be used by the Commission for wildlife 
management purposes in the national forests within 
the state, or in the discretion of the Commission 
such revenue may be paid into the United States 
treasury for use of the United States Forest Service 
for wildlife management purposes in the national 
forests within the state. The Commission will enter 
into a cooperative agreement with the United 
States Forest Service to define ways to improve the 
wildlife resources of the national forests within the 
state and to program the expenditure of funds 
derived from special permit sales. (Keith-Florida) 
W70-00982 


THE TAKING OF MINERALS FROM BEDS 
AND NAVIGATION. 


Va Code Ann secs 62.1-4 thru 62.1-9 (1968). 


Descriptors: *Virginia, *Minerology, *Navigation, 
*Obstruction to flow, Legislation, Legal aspects, 
Administrative agencies, Regulation, Easements, 
Leases, Beds, Royalties, Fishing, Oysters, Shellfish, 
Dredging, Drilling, Wildlife conservation, Water- 
courses (Legal), Dams, Barriers, Mining, Dam con- 
struction, Relative rights, Ownership of beds. 
Identifiers: *Marine resources, *Shells. 


The Marine Resources Commission may grant 
easements in and leases to the beds of state waters. 
The terms of such easements and leases will specify 
the rent royalties and other proper terms. Such 
easements and leases may authorize the grantees 
and lessees to take oil, gas, and such other minerals 
as are therein specified, provided no such talking 
will interfere with the public rights of fishing, 
fowling, and oystering. The Commission of Game 
and Inland Fisheries is empowered to regulate 
drilling, dredging, or other operations designed to 
obtain shells or minerals in specified beds in order 
to prevent harm to wildlife. The circuit court of any 
county may contract to have obstructions removed 
from any watercourse within its jurisdiction. Any 
previous act granting the power to abate or remove 
dams or other works or to improve navigation is 
declared valid. The water use rights of the state or 
any company incorporated for navigation improve- 
ment will not be affected by any court order grant- 
ing any person permission to obstruct any water- 
course. Courts will not in the future issue any order 


which will result in an obstruction t igati 
(Keith Flonias O navigation. 


W70-00983 


STATE POLICY AS TO WATERS. 
Va Code Ann secs 62.1-11 thru 62.1-13 (1968). 


Descriptors: * Virginia, *Water resources, *Water 
conservation, *Public benefits, Legislation, Legal 
aspects, Regulation, Natural resources, Streams, 
Lakes, State jurisdiction, Water resources develop- 
ment, Watercourses (Legal), Contracts, Cities, 
Reasonable use, Public rights, Local governments, 
Water utilization, Usufructuary right. 

Identifiers: *Policy. 


The waters of the state are a natural resource which 
should be regulated by the state. The regulation, 
control, development, and use of waters for all pur- 
poses beneficial to the public are within the ju- 
risdiction of the state which may establish measures 
to effectuate the proper utilization and protection 
of such waters. The needs of the people may 
Tequire state water resources to be put to public 
uses. The waste or unreasonable use of water 
should be prevented, and the conservation of water 
is to be exercised with a view to the public welfare. 
The public welfare requires the proper develop- 
ment, wise use, conservation, and protection of 
water resources. The right to the use of water or to 
the flow of water in or from any natural stream, 
lake, or other watercourse is limited to such water 
as may be required for the public use. Nothing in 
this act will operate to affect any valid use of the 
waters of the state, nor will it be construed as ap- 
plying to the determination of rights in any 
proceeding. The purpose of this act is to recognize 
the public use to which water is devoted, and the 
act will not divest any governmental unit of any 
rights or responsibilities. (Keith-Florida) 
W70-00984 


TAKING OF SEAWEED BY INHABITANTS OF 
BARRINGTON. 


RI Gen Laws Ann secs 46-11-1 thru 46-11-3 
(1956). 


Descriptors: *Rhode Island, *Aquatic weeds, 
*Beaches, *Riparian plants, Consumptive use, 
Weeds, Seashores, Shores, Oceans, Relative rights, 
Vegetation, Crop production, Plants. 

Identifiers: *Seaweed, Penalties (Criminal). 


The inhabitants of the town of Barrington may, 
between sunrise and sunset, take seaweed from the 
public beach at Barrington. Each person shall be 
limited to two cart or wagon loads in one day. How- 
ever, no person shall take more than one load until 
all others taking seaweed shall have obtained one 
load each. This privilege is restricted to Barrington 
inhabitants. Persons violating this act shall forfeit 
ten dollars for each load of seaweed carried off. 
(Marsee-Florida) 

W70-00985 


FISHING IN INTERSTATE NONTIDAL 


WATERS. 
Va Code Ann secs 29-153.1, 29-153.2 (1969). 


Descriptors: *Virginia, *Sport fishing, *Interstate 
compacts, *Permits, Legislation, Legal aspects, 
Fish, Fishing, Regulation, Administrative agencies, 
Wildlife management, Fish conservation, Water 
law, Interstate, Control, Water utilization. 
Identifiers: *Nontidal waters, *Interstate waters, 
*Reciprocal agreements, Penalties (Criminal). 


It is lawful for citizens of Virginia and citizens of 
adjoining states which have nontidal water partly in 
such adjoining state and partly in Virginia to fish in 
such interstate nontidal waters; each citizen must 
comply with his own state’s laws for taking fish in 
such waters. The Commission of Game and Inland 
Fisheries is empowered to enter into a reciprocal 
agreement with any state sharing interstate non- 
tidal waters with Virginia relating to the following: 


WATER RESOURCES PLANNING—Field 06 


Water Law and Institutions—Group 6E 


(1) Tecognition of a resident sport fishing license 
acquired in an adjoining state when the licensee is 
fishing in such waters; and (2) strict observance of 
state creel limits, open seasons, and all other laws 
and regulations of the adjoining state. The failure 
of any person to comply with the rules established 
under such agreement will subject such person to 
criminal penalties. (Keith-Florida) 

W70-01020 


CLUBS, PRESERVES, AND NATIONAL 
FORESTS; COMPLIMENTARY LICENSES. 


Va Code Ann secs 29-78 thru 29-80 (1969). 


Descriptors: *Virginia, *Wildlife management, 
*Permits, * Wildlife conservation, Hunting, Fishing, 
Trapping, Administrative agencies, Conservation, 
Fish conservation, Forests, National forests, Public 
lands, Recreation. 


All persons including those on the lands or waters 
of any public or private club must obtain a license 
before hunting, trapping, or fishing this state. A 
regular license, as well as a special permit, are 
required before any person may hunt, fish, or trap 
on any lands in the national forests in this state. The 
Commission of Game and Inland Fisheries may 
issue a limited number of complimentary hunting 
and fishing licenses to United States conservation 
officials. (McDonough-Florida) 

W70-01021 


STATEMENTS OF POLICY ON _ PUBLIC 
WATER SUPPLY MATTERS--AMERICAN 
WATER WORKS ASS’N PRINCIPLES OF NA- 
TIONAL WATER POLICY. 

For primary bibliographic entry see Field 05G. 
W70-01130 


BASIC WATER USE DOCTRINES AND STATE 
WATER CONTROL AGENCIES. 

For primary bibliographic entry see Field 04A. 
W70-01131 


HAS RECENT LEGISLATION LIMITED 
PRIVATE RIPARIAN RIGHTS IN IOWA, 

For primary bibliographic entry see Field 03D. 
W70-01133 


APPROPRIATION WATER LAW ELEMENTS 
IN RIPARIAN DOCTRINE STATES, 

J. H. Beuscher. 

Buffalo L Rev, Vol 10, No 2, p 448-458, Winter 
1961. 11 p, 48 ref. 


Descriptors: *Appropriation, *Water rights, 
*Riparian rights, *Water policy, Prior appropria- 
tion, Preferences (Water rights), Priorities, Natural 
flow doctrine, Competing uses, Regulation, Rela- 
tive rights, Water allocation (Policy), Water 
utilization, Consumptive use, Waste dilution, 
Water demand, Public utilities, Water distribution 
(Applied), Water management (Applied), 
Domestic water, Reasonable use, Artificial use, In- 
dustrial water, Irrigation water, Mill dams, Riparian 
land, Riparian waters, Usufructuary right, Waste 
disposal, Zoning, Local governments. 


It is an overgeneralization to say that humid states 
apply the riparian doctrine. Legislation, adminis- 
tration and adjudication in many instances deal 
more with appropriation principles rather than with 
riparianism. This is seen in three areas: the 
precedence given to the reasonable use doctrine 
over the natural flow precept in many decisions, 
the preferred protection given to a prior user as 
against a subsequent water claimant; and the 
willingness of courts to allow water to be taken for 
non-riparian lands. Courts have qualified correla- 
tive co-sharing by granting prescriptive rights to an 
open, notorious, adverse user. The right to 
domestic use has been extended to include water 
taken by municipal utilities, a right that is often 
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held to be superior to that of co-riparians. The 
riparian who is first to construct a mill dam has 
been granted appropriative status, often to the 
complete destruction of natural flow. Downstream 
riparians are treated as inferior to upstream ripari- 
an polluters, and many states give preferences to 
industrial users. Local governments can restrict the 
use of water by riparians by zoning the riparian 
land, thus disrupting co-sharing equality among 
riparians. A description of riparian water laws is a 
difficult task. (Douberley-Florida) 

W70-01134 


CIVIL LAW PROPERTY--ENCROACHMENTS 
ON RIVER BANKS BY RIPARIAN OWNERS, 
For primary bibliographic entry see Field 04C. 
W70-01135 


THE FEDERAL GOVERNMENT AND AIR AND 
WATER POLLUTION, 

For primary bibliographic entry see Field 05G. 
W70-01136 


ACQUISITION 
WATER, 

Ewell P. Walther, Jr. 

Tul L Rev, Vol 29, No 3, p 554-565, Apr 1955. 12 
py Zarek. 


OF THE RIGHT TO USE 


Descriptors: *Water rights, *Water users, *Ripari- 
an rights, *Prior appropriation, Natural flow doc- 
trine, Judicial decisions, Reasonable use, Legisla- 
tion, Louisiana, Legal aspects, Water law, Water 
pollution, Subsurface waters, Relative rights, 
Water utilization, Usufructuary right. 

Identifiers: Common law, Acquisition. 


Water rights may be acquired in several ways. 
Generally, states east of the Mississippi employ the 
common law riparian rights doctrine, and western 
states adhere to the doctrine of prior appropriation 
either in conjunction with or exclusive of the doc- 
trine of riparian rights. Water rights may also be 
acquired by contract and by prescription. Under 
the common law of riparian rights two theories 
have developed - the natural flow theory and the 
reasonable use doctrine. Both theories are defined 
herein. Under the prior appropriation doctrine, 
which the author favors, the first appropriator in 
time gains a superior right. All public waters are 
subject to appropriation. Many variations have 
been developed by legislation. Complex problems 
have arisen in western states utilizing both the 
riparian rights and prior appropriation doctrines. In 
these states, a riparian proprietor may choose 
either but not both of these theories. Both riparian 
and appropriative water rights may be acquired by 
prescription. Water rights in Louisiana are 
somewhat unsettled, but judicial decisions seem to 
look to the common law. (Heckerling-Florida) 
W70-01137 


WISCONSIN LAW OF WATERS, 
For primary bibliographic entry see Field 04A. 
W70-01138 


RIPARIAN WATER RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 

For primary bibliographic entry see Field 06B. 
W70-01139 


RIPARIAN WATERS RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 

For primary bibliographic entry see Field 06B. 
W70-01140 


RIPARIAN WATER RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 

For primary bibliographic entry see Field 06B. 
W70-01141 


Field 06 —WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


RIPARIAN WATER RIGHTS V A PRIOR AP- 
PROPRIATION SYSTEM: A COMPARISON, 

For primary bibliographic entry see Field 06B. 
W70-01142 


THE NAVIGATION SERVITUDE AND JUST 
COMPENSATION: STRUGGLE FOR A DOC- 
TRINE, ‘ 

For primary bibliographic entry see Field 04A. 
W70-01144 


THE NAVIGATION SERVITUDE AND JUST 
COMPENSATION: STRUGGLE FOR A DOC- 
TRINE, ; 

For primary bibliographic entry see Field 04A. 
W70-01145 


STOUDER V DASHNER (DOMINANT VERSUS 
SERVIENT LAND RIGHTS RELATING TO 
DRAINAGE OF SURFACE WATERS). 

For primary bibliographic entry see Field 04A. 
W70-01146 


ROCKLAND COUNTY  ANTI-RESERVOIR 
ASS’N V DURYEA (PREVENTION OF RESER- 
VOIR CONSTRUCTION). 

For primary bibliographic entry see Field 04A. 
W70-01147 


FISH (LICENSES AND PERMITS). 


Ill Ann Stat ch 56, secs 225-242 (Smith-Hurd 
1967), as amended, (Supp 1969). 


Descriptors: *Illinois, *Regulation, *Fish, *Per- 
mits, Legislation, Commercial fishing, Sport fish- 
ing, Fishing gear, Mussels, State jurisdiction, State 
governments, Administrative agencies, Control, 
Legal aspects, Interstate compacts. 


Fishing licenses are issued only upon application. 
Penalties are provided for violation of this provi- 
sion. Fees for resident and non-resident licenses are 
set. The Department of Conservation may enter 
into reciprocal fishing agreements with Missouri, 
Iowa, and Indiana to permit persons licensed by 
these states to fish in any of the running waters 
forming a boundary between such states and II- 
linois. Resident retail fish dealers and wholesale 
dealers must procure a license. All licenses issued 
to retail fish dealers are valid only in the location 
described on the license application. To catch mus- 
sels and to engage in fish taxidermy also requires a 
license, as does the breeding of fish. Any person 
who desires to establish a fee fishing pond must 
apply for a license. The holder of the license must 
require all fishermen in such pond to register daily. 
Permits for the collection of fish for scientific pur- 
ae are granted, (Moulder-Florida) 
70-01148 


OFFENSES AGAINST PROPERTY BY FORCE. 
Ky Rev Stat Ann sec 433.330 - 433.360, 433.410, 
433.710, 433.760, 433.780, 433.757 (1963), as 
amended, (Supp 1968). 


Descriptors: *Kentucky, *Damages, *Water pollu- 
tion control, *Regulation, Bridges, Levees, Rail- 
roads, Fish, Fishing, Navigation, Dams, Locks, 
Reservoirs, Legislation, Drainage, Sewers, Boats, 
Pollution abatement. 


Anyone obstructing, damaging, or destroying any 
salt works, levee, state operated bridge or ferry, 
railway lock, or dam shall be subject to imprison- 
ment in the state penitentiary. Any person who 
fishes, disturbs, or destroys a private fish pond shall 
be punished criminally and shall be liable for treble 
damages. Anyone who destroys public property 
shall be criminally liable for a fine. Anyone operat- 
ing as a residence any boat or shanty who ties up to 
private property without permission shall be sub- 
Ject to fine and imprisonment. Any person who lit- 


ters or dumps refuse upon public waters shall be 
subject to a fine. (Darragh-Florida) 
W70-01149 


JURISDICTION OF COUNTY DRAINAGE 
BOARDS. . 

For primary bibliographic entry see Field 04A. 
W70-01150 


OBSTRUCTION AND POLLUTION OF 


WATERS. : 
For primary bibliographic entry see Field 05G. 
Ww70-01151 


CONSTRUCTION, OPERATION, AND MAIN- 
TENANCE OF TOLL BRIDGES OVER PEARL 
RIVER. 

Miss Code Ann secs 8447-51 thru 8447-68 (Supp 
1968). 


Descriptors: * Mississippi, *Bridges, * Local govern- 
ments, *Bridge construction, Financing, State 
governments, Legislation, Legal aspects, Right-of- 
way, Easements, Condemnation, Eminent domain, 
Riparian lands, Beds under water, Federal govern- 
ment, Construction costs, Bridge design. 


The legislature has declared that construction of 
additional bridges across the flood plain of the 
Pearl River will promote the economic develop- 
ment of the state, and the general welfare of the 
people. Any county bordering on the Pearl River is 
authorized to construct and maintain toll bridges 
across the river and/or its flood plain. The county 
may issue bridge revenue bonds to defer costs, may 
act jointly with other counties, and may enter 
agreements with federal or other governing agen- 
cies to further construction or financing. The coun- 
ty engaged in construction of a bridge under this 
act may purchase such lands, rights-of-way, ease- 
ments in lands under water, and riparian lands or 
may acquire such lands and servitudes by eminent 
domain. (Kelly-Florida) 

W70-01152 


FLOOD CONTROL. 
For primary bibliographic entry see Field 04A. 
W70-01153 


SILVER BLUE LAKES APARTMENTS V 
SILVER BLUE LAKE HOME OWNERS. ASS’N 
INC (UNREASONABLE USE OF ARTIFICIAL 
WATERBODY). 

For primary bibliographic entry see Field 04A. 
W70-01154 


NEW JERSEY TURNPIKE AUTHORITY V SIS- 

LAND) (CONDEMNATION OF RIPARIAN 
AND). 

106 NJ Super 358, 255 A2d 810-817 (1969). 


Descriptors: *New Jersey, *Condemnation, 
*Bridge construction, *Riparian land, Judicial 
decisions, Legislation, Federal government, Rivers 
and Harbors Act, Canals, Highways, State govern- 
ments, Administrative agencies, Projects. 


Plaintiffs brought suit to have certain property 
owned by defendant condemned in the public in- 
terest so that a highway spur might be built from 
the existing turnpike. The project was expressly 
authorized by the legislature. Defendant contended 
that the taking violated the Federal Harbors and 
Rivers Act and that the Authority had failed to 
comply with the requirements of a state statute. 
The land in question was needed for the construc- 
tion of two bridges over a canal. Under the federal 
act any construction must be approved by the 
Corps of Engineers. The Turnpike Authority had 
applied for approval but had not received it when 
construction on the bridges began. Under the state 
statute, any public project must be referred to a 
planning board for review which the Authority 
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failed to do. After reviewing the statutes the court 
upheld the denial of an injunction against the con- 
demnation by the Authority. The court held that 
the Authority had complied with both statutes. 
Under the federal act, since no construction had 
begun on an unapproved bridge, the statute had not 
been violated. The court also held that the state 
statute did not apply once the legislature had 
authorized the project. (Heckerling-Florida) 
W70-01155 


WATER RESOURCES. ; 
For primary bibliographic entry see Field 04B. 
W70-01156 


PEARL RIVER BASIN DEVELOPMENT DIS- 
TRICT ACT. 

For primary bibliographic entry see Field 06B. 
W70-01157 


PEARL RIVER BASIN DEVELOPMENT DIS- 
TRICT ACT. 

For primary bibliographic entry see Field 06B. 
W70-01158 


PEARL RIVER BASIN DEVELOPMENT ACT. 
For primary bibliographic entry see Field 06B. 
W70-01159 


FISHING, HUNTING, TRAPPING PERMITS. 

Va Code Ann secs 29-51 thru 29-53, 29-55 thru 
29-55.2, 29-55.4, 29-57 thru 29-60, 29-77.1 
(1969). 


Descriptors: * Virginia, *Permits, * Administrative 
agencies, *Wildlife management, Legislation, 
Hunting, Fishing, Trapping, National parks, Fish 
stocking, Fisheries, Fish conservation, Wildlife 
conservation, Recreation, Regulation, Legal 
aspects. 

Identifiers: Licenses. 


All persons must have permits to hunt, fish, or trap 
in this state, except that no permit is required for 
landowners on their own lands, residents under six- 
teen or over seventy on private lands in the county 
of residence, or Indians residing on reservations. 
Permits are available to state residents, landowners 
with at least four months residence, members of the 
armed forces in this state, and students in prepara- 
tory schools, colleges, or universities in this state. 
Non-residents must purchase a _ non-resident 
license. Special licenses are required to fish in 
waters stocked by the Commission of Game and In- 
land Fisheries and in the waters of the Shenandoah 
National Park and the Blue Ridge Parkway. Hol- 
ders of trip fishing permits cannot fish in trout 
streams or waters stocked by the Commission. 
(McDonough-Florida) 

W70-01160 


FISH, OYSTERS, SHELLFISH, AND OTHER 
MARINE LIFE: MARINE RESOURCES COM- 
MISSION AND COMMISSIONER OF MARINE 
RESOURCES. 


For primary bibliographic entry see Field 03E. 
W70-01161 


MARINE RESOURCES COMMISSION. 
For primary bibliographic entry see Field 03E. 
W70-01162 


SURVEYS OF AND RIGHTS IN OYSTER 
GROUNDS. 


For primary bibliographic entry see Field 03E. 
W70-01163 


LEASING OYSTER-PLANTING GROUNDS. 


For primary bibliographic entry see Field 03E. 
W70-01164 


TRANSFER OF OYSTER-PLANTING LEASES; 
RIGHTS OF RIPARIANS. 

For primary bibliographic entry see Field 03E. 
W70-01165 


CULLING OYSTERS. 
For primary bibliographic entry see Field 03E. 
W70-01166 


FISH LAWS. 
Va Code Ann secs 29-148 thru 29-153 (1969). 


Descriptors: *Virginia, *Fish, *Fish management, 
*Fishing, Legislation, Legal aspects, Regulation, 
Herrings, Mullets, Bass, Trout, Perches, Streams, 
Rivers, Fish reproduction, Fish conservation, 
Dams, Fish ladders, Watercourses (Legal), Fish 
barriers, Navigation, Water pollution, Damages, 
Fish stocking, Fish hatcheries, Administrative 
agencies. 

Identifiers: *Inland waters, *Fish wheels, *Game 
fish, Shad, Penalties (Criminal). 


Until otherwise provided by a regulation of the 
Commission of Game and Inland Fisheries, it shall 
be unlawful for any person to take any fish in inland 
waters other than shad, herring, or mullet except by 
fishing with a hook and line or rod and reel. It is 
likewise unlawful to possess any species of bass or 
trout except as specifically provided. It is lawful to 
sell trout which have been propagated and raised in 
a hatchery. The open season during which it will be 
lawful to take bass and trout by specified lawful 
methods will be as promulgated by Commission 
regulations. Owners and lessees of private ponds 
may take fish therefrom for personal use at any 
time. Any dam or other barrier in a watercourse 
which obstructs navigation or the passage of fish 
will be deemed a nuisance unless useful to the 
public and permitted by law or court order. Owners 
of obstructions to the free passage of fish will pro- 
vide such obstructions with fish ladders. Fish 
wheels may be operated in the ponds of this state 
for the purpose of restocking such ponds. It is un- 
lawful, with specified exceptions, to use any sub- 
stance for the destruction of fish or to place any 
noxious substance in any watercourse. (Keith- 
Florida) 

W70-01167 


OWNERSHIP OF BEDS. 
Va Code Ann secs 62.1-1 thru 62.1-3 (1968). 


Descriptors: * Virginia, *Beds, *Ownership of beds, 
*Riparian rights, Legislation, Legal aspects, Bays, 
Rivers, Shores, Jurisdiction, Fishing, Shellfish, Low 
water mark, Boundaries (Property), Maps, Dam 
construction, Navigation, Flood control, Erosion 
control, Sea walls, Jetties, Docks, Marinas, Ease- 
ments, Permits, Leases, Surveys, Sewerage, Ad- 
ministrative agencies, Bulkhead line. _ 

Identifiers: *Marine resources, * Riparian owners. 


All of the unconveyed beds of bays, rivers, creeks, 
and the shores of the sea within the jurisdiction of 
the state will continue and remain the property of 
the state. Such beds, and shores may be used by the 
people of the state for fishing and the taking of 
shellfish, subject to state law. The limits or bounds 
of land lying on bays, rivers, creeks, and shores, 
and the rights and privileges of the owners of such 
land, will extend to low water mark only. An excep- 
tion exists where a creek or river has been con- 
veyed by a special grant or compact. It is unlawful 
to trespass or encroach upon or take or use any 
materials from the beds of bays, rivers, creeks, and 
sea shores which are state property without first ob- 
taining authority from the Marine Resources Com- 
mission, except for: (1) authorized dam construc- 
tion; (2) uses of beds authorized under different 
code provisions; (3) approved construction of 
navigation and flood control projects; (4) seawalls 
and jetties for erosion control; (5) docks and 
landings for non-commercial use; (6) fills by ripari- 
an owners to their established bulktiead line; (7) 


WATER RESOURCES PLANNING—Field 06 


Water Law and Institutions—Group 6E 


facilities for public use or facilities owned or 
operated by any public service corporation; and 
(8) other uses authorized by the state legislature. 
The method of obtaining special permission from 
the Marine Resources Commission is specified. 
(Keith-Florida) 

W70-01168 


GENERAL PROVISIONS OF THE STATE 
WATER CONTROL LAW. 

For primary bibliographic entry see Field 05G. 
W70-01169 


POWERS AND DUTIES OF THE STATE 
WATER CONTROL BOARD. 

For primary bibliographic entry see Field 05G. 
W70-01170 


REGULATION OF SEWAGE DISCHARGE. 
For primary bibliographic entry see Field 05G. 
W70-01171 


PENALTIES FOR POLLUTION AND POLLU- 
TION FROM BOATS. 

For primary bibliographic entry see Field 05G. 
W70-01172 


INTERSTATE COMMISSION ON 
POTOMAC RIVER BASIN. 

For primary bibliographic entry see Field 05G. 
W70-01173 


THE 


OHIO RIVER VALLEY WATER SANITATION 
COMMISSION. 

For primary bibliographic entry see Field 05G. 
W70-01174 


WATER-POWER DEVELOPMENT, CONSER- 
VATION OF HYDROELECTRIC POWER DAMS 
AND WORKS. 


Va Code Ann secs 62.1-80, 62.1-82, 62.1-83, 62.1- 
85, 62.1-90, 62.1-91, 62.1-95 (1968). 


Descriptors: *Virginia, *Hydroelectric power, 
*Hydroelectric project licensing, *Dam construc- 
tion, Hydroelectric plants, Electric power, Electric 
powerplants, Powerplants, Dams, Electric power 
industry, Electric power production, Water utiliza- 
tion, State governments, Federal government, Ad- 
ministrative agencies, Obstruction to flow, Naviga- 
ble waters, Navigation, Regulation, Eminent 
domain, Riparian rights, Permits, River regulation. 


The Water Power Act is to encourage water power 
development in Virginia. The State Corporation 
Commission controls and regulates such develop- 
ment. Nothing herein deprives any riparian owner 
of existing rights. No hydroelectric dam may be 
constructed across waters of the state unless such 
dam complies with the provisions of this Act. Per- 
sons proposing to construct dams must first obtain 
a license from the Commission. The Commission 
may reject license applications, require the :modifi- 
cation of dam plans before issuing such license and 
may establish the terms and conditions thereof. 
Dams must not unreasonably obstruct navigation 
or stream flow, and where such dam is to be located 
across navigable waters of the United States the 
owner must make such provisions for navigation as 
are required by the Secretary of the Army. The 
value of a license must not be estimated in any 
valuation for rate making or for the acquisition by 
the state of property included in any licensed 
development. (Marsee-Florida) 

W70-01175 


RIGHT OF EMINENT DOMAIN OF PUBLIC 
SERVICE CORPCRATIONS. 
Va Code Ann sec 62.1-98 (1968). 
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Descriptors: * Virginia, *Eminent domain, *Ripari- 
an rights, *hydroelectric power, Condemnation, 
Compensation, Public utilities, Public lands, Dams, 
Reservoirs, Electric power production, Riparian 
land, Riparian waters, Flow, Highway relocation, 
Legislation, Legal aspects, Damages. 

Identifiers: * Public service corporation. 


Public service corporations producing hydroelec- 
tric power for public sale have the right of eminent 
domain. This right may be exercised to acquire all 
necessary lands, property, or rights including lands 
held for public or private, religious, charitable, 
educational, or cemetery purposes. Eminent 
domain is not available as against public-carrier 
railroads or any streets or alleys in municipalities. 
In the event of condemnation of roads or bridges, 
compensation and damages will include the cost of 
relocation and reconstruction. Riparian owners 
may be compensated for loss of water flow 
downstream caused by corporation facilities. (Mc- 
Donough-Florida) 

W70-01176 


SURFACE RUNOFF AND FLOODWATER 
DIVERSION. 

For primary bibliographic entry see Field 04A. 
W70-01177 


MILLS, DAMS, AND CERTAIN OTHER 
WORKS ON WATERCOURSES. 

For primary bibliographic entry see Field 04A. 
W70-01178 


FEDERAL WATER RESOURCES DEVELOP- 
MENT. 

For primary bibliographic entry see Field 06B. 
W70-01179 


IMPROVEMENT OF NAVIGABILITY OF 
STREAMS. 

For primary bibliographic entry see Field 04A. 
W70-01180 


DREDGING SAND AND GRAVEL AND 
MISCELLANEOUS OFFENSES (WATER POL- 
LUTION) 

For primary bibliographic entry see Field 05G. 
W70-01181 


DUTIES OF DIRECTOR OF PUBLIC WORKS. 
For primary bibliographic entry see Field 04A. 
W70-01182 


CONSTRUCTION OF PORT FACILITIES. 
For primary bibliographic entry see Field 04A. 
W70-01183 


OBSTRUCTIONS TO NAVIGATION. 
For primary bibliographic entry see Field 04A. 
W70-01184 


STAKES AND BUOYS. 
R I Gen Laws Ann secs 46-7-1 thru 46-7-6 (1956). 


Descriptors: *Rhode Island, *Buoys, *Channels, 
*Navigation, Bays, Rivers, Legislation, Administra- 
tive agencies, State governments, Federal govern- 
ment, Legal aspects, Navigable rivers, Navigable 
waters, Admiralty, Lighthouses, Oceans, Warning 
systems, Governments. 


The Director of Public Works shall accurately 
mark the channel of the Pawtucket River by erect- 
ing suitable stakes and buoys along the sides of said 
channel at the request of persons interested in the 
navigation of the River. Penalties are provided for 
the misuse of injury to such channel markers. The 
proper venue for such offenses is designated as well 
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as the statute of limitations on the bringing of such 
action. (MarseenFlorida) 
W70-01185 


RHODE ISLAND PILOTAGE REGULATION. 
For primary bibliographic entry see Field 04A. 
W70-01186 


RHODE ISLAND WATER RESOURCES 
BOARD. ; 
For primary bibliographic entry see Field 06D. 


W70-01187 


RHODE ISLAND WATER RESOURCES 
BOARD. } 
For primary bibliographic entry see Field 06D. 


W70-01188 


RHODE ISLAND WATER’ RESOURCES 
BOARD. P 
For primary bibliographic entry see Field 06D. 


W70-01189 


RHODE WATER RESOURCES 
BOARD. 
For primary bibliographic entry see Field 06D. 


W70-01190 


ISLAND 


NEW ENGLAND INTERSTATE WATER POL- 
LUTION CONTROL COMMISSION. 

For primary bibliographic entry see Field 05G. 
W70-01191 


WATER POWER AND RESOURCES. 
For primary bibliographic entry see Field 06B. 
W70-01192 


SHELLFISH TRANSFER AND TAKING. 
R I Gen Laws Ann secs 20-11-14 thru 20-11-19 
1968. 


Descriptors Rhode Island, Shellfish, Commercial 
shellfish, Fish harvest, Clams, Commercial fish, 
Public health, Aquiculture, Fish conservation, 
Water conservation, Legal aspects, Administrative 
agencies, Legislation, Fisheries, Fish management, 
Fishing gear, Regulation, Supervisory control- 
Power, Control. 

Identifiers PenaltiesCriminal. 


The Director of Natural Resources is authorized to 
transfer shellfish from uncertified state waters to 
approved areas. The Director may make regula- 
tions governing the reharvest of such shellfish after 
taking all necessary safeguard to insure their 
cleanliness. Those areas to which the shellfish are 
transferred must be marked out, and dredging or 
tonging on them except under the direction of the 
Director is prohibited. The costs of transferring 
shellfish shall be met through the sale of shellfish. 
The possession, taking, and sale of soft-shelled 
clams is regulated herein including minimum size 
limits. This Act provides penalties for the improper 
taking of transferred shellfish. Marsee-Florida 
W70-01193 


REGULATION OF LOBSTER FISHERIES. 


R I Gen Laws Ann secs 20-12-1, 20-12-2, 20-12-6 
thru 20-12-11 1968. 


Descriptors Rhode Island, Lobsters, Commercial 
shellfish, Commercial fishing, Fish harvest, Regula- 
tion, Administrative agencies, Water conservation, 
Legal aspects, Legislation, State governments, 
Fisheries, Fish conservation, Crustaceans, Animals, 
Permits, Jurisdiction, Buoys. 

Identifiers Lobster pots. 


In regulating the taking of lobsters from waters 
within the jurisdiction of Rhode Island, this Act 
contains provisions relating to 1 license require- 
ments for the taking of lobsters; 2 procedures and 
regulations for the issuance of licenses; 3 the power 
of the Department of Natural Resources to require 
of licensees reports on lobster taken; 4 the 
minimum size of lobsters taken; 5 the unlawfulness 
of possessing egg-bearing female lobsters; 6 the 
buoying of pots; 7 the marking of buoys, pots, and 
other contrivances; 8 the unauthorized raising of 
pots; and 9 the unlawfulness of mutilating un- 
cooked lobsters. Marsee-Florida 

W70-01194 


REGULATION OF SCALLOP FISHERIES. 


R I Gen Laws Ann secs 20-13-1 thru 20-13-7, 20- 
13-10 thru 20-13-13, 20-13-17 1968. 


Descriptors Rhode Island, Shellfish, Commercial 
shellfish, Commercial fishing, Fishing, Fish harvest, 
Regulation, Legislation, Permits, Administrative 
agencies, Water conservation, Legal aspects, State 
governments, Aquiculture, Fisheries, Farm ponds, 
Fish reproduction, Fish management, Fish conser- 
vation, Water farming. 

Identifiers Scallops. 


In regulating the taking of scallops in Rhode Island 
waters, this Act contains provisions relating to | 
the taking of scallops at night; 2 maximum daily 
take without a license; 3 open and closed seasons; 4 
the issuance of licenses for the taking of scallops; 5 
the taking of scallops stranded on the shore; 6 the 
taking and possession of seed scallops; and 7 the 
sale of scallops during closed season. Ponds are 
designated in which only hand-drawn dredges or 
appliances may be used. The Director of Natural 
Resources, in order to insure the future of the scal- 
lop industry, is responsible for transplanting seed 
scallops from endangered areas to more favorable 
locations in the state. Marsee-Florida 

W70-01195 


6F. Nonstructural Alternatives 


EVALUATION OF BENEFITS OF A FLOOD 
WARNING SYSTEM, 

Carnegie-Mellon Univ., Pittsburgh, Pa.; Systems 
Planning Associates, Pittsburgh, Pa.; and Weather 
Bureau, Pittsburgh, Pa. 

For primary bibliographic entry see Field 06B. 
W70-00838 


6G. Ecologic Impact of 
Water Development 


CHALLENGES TO CREATIVE CONSERVA- 
TION 

Colorado State Univ., Fort Collins. 

Robert E. Dils. 

J Soil Water Conserv, Vol 24, No 2, p 44-47, Mar- 
Apr, 1969. 4 p. 


Descriptors: *Conservation, *Natural resources, 
Environment, *Ecology, Recreation, Creativity, 
Landscaping, Environmental engineering, Social 
values, Land management, *Land resources, City 
paming. 

dentifiers: Landscapes, Professional development. 


Despite a knowledge revolution in the last decade, 
challenges in all disciplines, including conserva- 
tion, are greater today than ever before. The chal- 
lenges are social, personal, professional, and 
technical; they apply to the experienced conserva- 
tionist and to the neophyte. Six challenges that con- 
servationists must overcome if a better life is to be 
created are: (1) the need to create and re-create a 
quality environment; (2) the ecology of leisure; (3) 
conservation of citysheds (synonymous with 
megalopolis); (4) landscape creativity; (5) 
cooperation in conservation; and (6) bringing 
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minority groups into conservation. Conserva- 
tionists must not be stereotyped as reserved, 
dedicated, well-trained scientists who maintain the 
status quo. They must be interested, involved, and 
creative in every facet of their work. Today’s col- 
lege graduate is well equipped in terms of educa- 
tion; with the modern tools, dollars, and facilities at 
his disposal, he is far better qualified than his coun- 
terpart a generation or two ago to create a better 
life for all. (USBR) 

W70-01081 


07. RESOURCES DATA 
7A. Network Design 


MEASURING RAINFALL ON _ FOREST 
CATCHMENTS, 

Moaash Univ., Clayton (Australia). Dept. of 
Mechanical Engineering. 

For primary bibliographic entry see Field 02B. 


W70-00843 


7B. Data Acquisition 


SEASONAL VARIATION 
CATCH, 

Agricultural Research Service, Cochocton, Ohio. 
Soil and Water Conservation Research Div.; and 
Weather Bureau, Akron, Ohio. Eastern Region. 
For primary bibliographic entry see Field 02B. 
W70-00854 


IN RAIN GAGE 


USE OF MEMBRANE FILTERS IN GRAVIMET- 
RIC ANALYSES OF PARTICULATE MATTER 
IN NATURAL WATERS, 

Dartmouth Coll., Hanover, N. H.; and Yale Univ., 
New Haven, Conn. 

John S. Eaton, Gene E. Likens, and F. H. Bormann. 
Water Resources Res, Vol 5, No 5, p 1151-1156, 
Oct 1969. 6 p, 4 fig, 1 tab, 7 ref. 


Descriptors: *Filtration, *Analytical techniques, 
*Water analysis, *Gravimetric analysis, Weight, 
Adsorption, Drying, Temperature, Absorption. 
Identifiers: Millipore filters. 


The weights of membrane filters used in gravimet- 
Tic analysis of water were significantly changed by 
electrostatic charge, leachable material within the 
filters, and absorption of atmospheric moisture. 
Millipore type HA filters lost an average of about 
0.32% of their dry weight as leachable material 
when 6 liters of distilled water were filtered. About 
165 ml were required to remove 50% of the total 
leachable material removed by 1000 ml. These fil- 
ters absorbed moisture from the atmosphere very 
rapidly during the first minute of exposure and at a 
much slower rate thereafter. The leachable materi- 
al contributed to moisture absorption. Desirable 
drying temperature and time for Millipore type HA 
filters was determined. Other filters were com- 
pared: recommendations for the use of these filters 
are given. (Knapp-USGS) 

W70-00857 


A NUMERIC METHOD FOR ESTIMATING IN- 
FILTRATION, REDISTRIBUTION, DRAINAGE, 
AND EVAPORATION OF WATER FROM SOIL, 
Utah State Univ., Logan; Illinois Univ., Urbana; 
and Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 02G. 
W70-00862 


A STUDY OF HOT WIRE AND HOT FILM 
ANEMOMETERS IN WATER (FRENCH), 

Centre National de la Recherche Scientifique, 
Marseille (France); and Aix-Marseille Univ. 
(France). Institut de Mecanique des Fluides. 

F. Resch, and M. Coantic. 

English summary. La Houille Blanche, No 2, p 151- 
161, 1969. 17 fig, 21 ref. 


Descriptors: *Instrumentation, *Turbulent flow 
*Velocity, *Anemometers, *Flow measurement, 
Calibrations, Conduits, Engineering structures 
Fluctuation, Cooling. : 
Identifiers: *Hot wire anemometer, *Hot-film 
anemometers, Circular conduits. 


Methods of the measurement of mean and fluctuat- 
ing components of velocity in turbulent flow of 
water using hot-film or hot-wire anemometers were 
investigated. A circulating water loop of circular 
flow cross-section and specially designed probes 
were built. New refinements of measuring and 
calibrating techniques were developed. This ap- 
plied particularly to hot films of conical shape for 
which a dimensionless cooling law is proposed. 
Measurements of turbulence intensities and spectra 
along the axis of a circular conduit were obtained 
with an accuracy which compared favorably with 
that of measurement in dynamically similar air 
flows. (Carstea-USGS) 

W70-00868 


DETECTION OF CAVITATION BY ACOUSTIC 
AND VIBRATION-MEASUREMENT METHODS, 
Technical Univ. of Budapest (Hungary). Dept. of 
Hydraulic Machinery. 

For primary bibliographic entry see Field O8B. 
W70-00875 


THE RELATIONSHIP BETWEEN THE ULTI- 
MATE RESISTIVITY OF CLAYEY SAND- 
STONES AND THEIR POROSITY AND CLAY 
CONTENTS (RUSSIAN), 


Vsesoyuznyi Nauchno-Issledovatelskii Institut 
Geofizicheskikh Metodov Razvedki, Moscow 
(USSR). 

D. A. Mel’nikov. 


Prikladnaya Geofizika, No 3, p 149-159, 1968. 3 
fig, 2 tab, 8 ref. 


Descriptors: *Electrical resistance, *Sandstones, 
*Clays, *Porosity, *Resistivity, Electrical well 
logging, Petrology, Sedimentary rocks, Sands, 
Pores, Boreholes, Mathematical studies. 
Identifiers: * USSR, Terek and Kuma River basins, 
Resistivity-porosity-clay relationship. 


The resistivity-porosity-clay content relationship 
was analytically and experimentally studied using 
borehole data of sandstones of the Kuma and Terek 
River basins, USSR. The ultimate resistivity de- 
pends on both the porosity and clay content. Com- 
parison of the mathematical equations with experi- 
mental data gave satisfactory results. (Gabriel- 
USGS) 

W70-00876 


ESTIMATION OF CLAY CONTENT OF SAND 
FORMATIONS FROM WELL-LOGGING DATA 


(RUSSIAN), ° - 
Vsesoyuznyi Nauchno-Issledovatelskii _ Institut 
Geofizicheskikh Metodov Razvedki, Moscow 
(USSR). 


S. P. Kamenev. 
Prikladnaya Geofizika, No 3, p 142-148, 1968. 2 


fig, 5 ref. 


Descriptors: *Clays, *Sands, *Sedimentary rocks, 
*Gamma rays, *Exploration, Porosity, Wells, 
Boreholes, Electrical well logging, Mathematical 
studies. ' 

Identifiers: Gamma-ray logging. 


The application of gamma-ray logging for the 
determination of clay content in sandy formations 
was investigated on the basis of analytical and ex- 
perimental studies in gas- and oil-bearing forma- 
tions at the depth of 1880-1890 m. The use of 
gamma-ray logging yields better interpretation of 
electrical well-logging data and, moreover, the 
gamma-ray method does not require the construc- 
tion of standard curves for the determination of 
clay content. An equation is given for evaluating 
volumetric clay content. (Gabrie!-USGS ) 
W70-00877 


ON THE POSSIBILITY OF ESTIMATING THE 
THICKNESS OF UNCONSOLIDATED ROCKS 
BY VERTICAL ELECTRICAL SOUNDING IN 
PERMAFROST AREAS (RUSSIAN), 
Vsesoyuznyi | Nauchno-Issledovatelskii 
Geofizicheskikh Metodov Razedki, 
(USSR). 

V.A. Kirillov, O. M. Kuvayev, L. M. Syuzyumov, 
and V. S. Yakupov. 

Prikladnaya Geofizika, No 3, p 99-107, 1968. 2 fig, 
1 tab, 5 ref. 


Institut 
Moscow 


Descriptors: *Sedimentary rocks, *Permafrost, 
*Electrical studies, *Exploration, Geophysics, 
Petrology, Seasonal, Electrical conductance, Den- 
sity, River basins, Temperature, Surveys. 
Identifiers: | *Northeastern USSR, 
prospecting. 


Electrical 


After a detailed critical analysis of the use of elec- 
trical prospecting methods in permafrost areas, a 
successful application of the vertical electrical 
methods for the determination of thickness of 
poorly-consolidated formations in the permafrost 
areas of the Berelekh, Delyankir, Khudzhakh, and 
Malyk-Siena River basins of northeastern Siberia is 
described. Some definite suggestions to improve 
the interpretation and the scope of application of 
the electrical prceec ne method are also given. 
(Gabriel-USGS) 

W70-00878 


DIGITIZED PHYSICAL DATA OF A RANGE- 
LAND WATERSHED, 

Agricultural Research Service, Boise, Idaho. 
Northwest Watershed Research Center; and 
Agricultural Research Service, Beltsville, Md. 
Hydrograph Lab. 

For primary bibliographic entry see Field 07C. 
W70-00993 


ON A SOIL AND GROUND WATER IN- 
VESTIGATION WITH THE SHALLOW 
REFRACTION METHOD AT MOI RANA, 
Terratest A.B., Bromma (Sweden); and Swedish 
Geotechnical Inst., Stockholm. 

B. Sjogren, and O. Wager. 

Eng Geol, Vol 3, No 1, p 61-70, Jan 1969. 10 p, 7 
fig, 6 ref. 


Descriptors: *Seismic studies, *Geophysics, *Sur- 
veys, *Groundwater, Stratigraphy, Foundation in- 
vestigations, Aquifers, Soil investigations, Water 
levels, Sands, Clays. 

Identifiers: *Norway, Mo i 
Groundwater prospecting. 


Rana (Norway), 


The shallow seismic refraction method--for more 
than 20 years well known as an useful tool for 
planning of dam sites, tunnels, roads and other con- 
struction works--has, during the last ten years also 
proved to be an excellent method to locate water- 
bearing fissured zones in bedrock, hidden by over- 
burden. Furthermore, the method can be success- 
fully applied to establish occurrence of different 
layers within the overburden. Seismic investiga- 
tions at Mo i Rana, Norway, illustrate how a relia- 
ble picture of the subsurface conditions in an area 
with sand and clay deposits can be obtained with 
help of the fast seismic method. Also shown is the 
possibility of determining groundwater levels and 
directions of water flow. (Knapp-USGS) 
W70-00995 


AN INEXPENSIVE SHALLOW WATER TABLE 
PROBE, : 

Agricultural Research Service, Tucson, 
Southwest Watershed Research Center. 
Fred Libby. 

J Geol, Vol 77, No 5, p 626-628, Sept 1969. 3 p, 1 


fig. 


Ariz. 


Descriptors: *Water levels, *Water table, 
+Groundwater, *Measurement, *Instrumentation, 
Sampling, Water measurement, Test procedures. 
Identifiers: Groundwater level probe. 
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RESOURCES DATA—Field 07 
Data Acquisition—Group 7B 


A method for rapidly determining shallow ground- 
water levels in sand and gravel profiles has been 
developed by the U.S. Department of Agriculture. 
By this method, an investigator can accurately 
determine depths to groundwater in a few minutes 
by direct measurement. The unit works in locations 
where the water table is almost 12 ft beneath the 
surface. The equipment required is simple, porta- 
ble, and easily handled. It consists of a 13-ft-long, 
3/8-inch-diam steel rod and driving ram. The steel 
rod has one-sixteenth of an inch holes drilled 
through it at 6-inch intervals. Couplings are of an 
electrical conduit type so that connections can be 
made without using wrenches. The rod is driven 
into the ground to its entire length with the driving 
ram and then extracted by hand. Upon extraction, 
the 6-inch-interval holes in the rod are examined to 
see which is the uppermost hole that contains 
water. This system for measuring shallow depths to 
the water table was used successfully on 2 con- 
sumptive-use surveys along the major length of the 
Santa Ynez River in California. (Knapp-USGS) 
W70-00996 


TIME VARIANT GROUND WATER FLOW BY 
RESISTANCE NETWORK ANALOGUES, 
Birmingham Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 02F. 
W70-01039 


PHOTOGRAMMETRIC MEASUREMENT OF 
ROCK SURFACES IN A POWER TUNNEL, 
Imperial Coll. of Science and Technology, London 
(England); Binnie and Partners, London (En- 
gland); and Fairey Surveys Ltd. (Gr. Brit.). 

D.E. Wright, D. E. Cox, and O. W. Cheffins. 

Water Power, Vol 21, No 6, 7, p 230-234, 274-279, 
June-July 1969. 11 p, 14 fig, 3 tab, 9 ref, append. 


Descriptors: *Profiles, *Photogrammetry, *Tun- 
nels, *Surveying, *Stereoscopic, *Roughness 
(Hydraulic), *Tunnel hydraulics, Photographic 
equipment, Water tunnels (Conveyance), Photog- 
raphy, Surveying instruments, Underground struc- 
tures, Stereoscopic map plotters, Roughness 
(Hydraulic), Roughness coefficient, Surfaces, 
Cross-sections. 

Identifiers: Ground-based photogrammetry, Photo- 
graphic analysis, Malaysia. 


A photogrammetric method was used for measur- 
ing the shape of a 16-ft-dia hydroelectric power 
tunnel in Malaysia. Stereoscopic photographs were 
taken with a 4 x 5 Linhof Super Technika having a 
150-mm lens; data were plotted using a Zeiss 
Stereoplanigraph C8. Professional photographic 
equipment can produce stereophotographs from 
which the position of the rock surface can be deter- 
mined to an estimated accuracy of plus or minus 
1/4 in. Over an area of 7 x 50 ft, control errors 
reduced the accuracy to plus or minus 1.3 in. 
Profiles can be plotted longitudinally or for cross 
sections. Details of the camera setup, surveying 
procedures, and plotting of data are given. (USBR) 
W70-01090 


EARTH RESOURCE SATELLITES, 

Hawker Siddeley Dynamics Ltd., Hatfield (En- 
gland). 

G. K. C. Pardoe. 

Sci J, Vol 5, No 6, p 58-67, June, 1969. 10 p, 10 fig, 
5 ref. 


Descriptors: *Aerial photography, Earth (Planet), 
Geology, Geography, Geologic investigations, 
Hydrology, Oceanography, Oceans, Maps, Land 
use, Surveys, Agriculture, Photographic equip- 
ment, Photographs, *Remote sensing, Resources, 
Resource development, *Natural resources, 
*Mapping, Sensors, *Reconnaissance surveys, 
Radar, *Satellites (Artificial). 

Identifiers: Aerial reconnaissance, Airborne equip- 
ment, Airborne surveying, EROS (Acronym), In- 
frared photography. 


Field O7—-RESOURCES DATA 
Group 7B—Data Acquisition 


Communications, meteorological, and navigation 
control satellites may have a large impact in private 
and public sectors and may make large profits for 
the nations owning them, but of all the direct-appli- 
cation sattellite systems envisioned, satellites for 
measuring the resources of the earth show the 
greatest promise of benefit to the world. The 
benefits will affect all mankind and will be manifest 
in terms of hard cash and in less direct ways that 
cannot be quantified in any detail. Study of these 
benefits shows that this will become a major appli- 
cation of satellite technology, and probably the 
greatest single direct use of space that can be 
foreseen. Advantages of satellite surveying include 
a continuous and regularly repeatable broad synop- 
tic view of total earth cover over a long period, and 
low cost per unit of data collected. Sensors operat- 
ing in different bands of the electromagnetic spec- 
trum can measure a wide range of natural 
phenomena. Geologic, geographic, agricultural, 
and oceanographic applications are described. The 
equipment carried by satellites, handling of data, 
and administrative problems ‘are discussed. Earth 
resource satellite programs in the U.S., the United 
Kingdom, and Europe are reviewed. (USBR) 
W70-01098 


MULTISENSOR ANALYSIS FOR SOILS 
MAPPING, 

Bureau of Public Roads, Washington, D.C.; and 
Purdue Univ., Lafayette, Ind. 

Harold T. Rib, and Robert D. Miles. 

Highw Res Board, Spec Rep 102, p 22-37, 1969. 17 


p, 6 fig, 1 plate, 2 tab, 5 ref. 


Descriptors: *Soil classifications, *Soil engineer- 
ing, Data reduction, Field data, Soil moisture, Aeri- 
al photography, *Radar, Data collections, Field 
classifications, Infrared rays, *Photography, Sen- 
sors, Ultraviolet rays, Analysis, *Remote sensing, 
Mapping. 

Identifiers: *Soil maps, *Infrared photography, 
Photointerpretation, Test results, Infrared imagery, 
*Radar images, *Color photography. 


A study project was instituted at Purdue University 
to investigate the potential of aerial films and sen- 
sors for detailed soils mapping. The first phase of 
the project was evaluating the potential of available 
types of aerial sensors and proposing a multisensor 
system for performing detailed engineering soils 
mapping. Results of the first phase study are 
described. During investigation of the various sen- 
sors, 9 flight coverages were made over 3 con- 
trolled test sites during a 13-mo period. Coverage 
was obtained using: (1) color positive, color in- 
frared, color negative, black-and-white panchro- 
matic, and black-and-white infrared aerial films; 
(2) a 9-lease multiband camera; (3) K-band radar 
sensors; (4) far infrared sensors, and (5) an ul- 
traviolet through far infrared multichannel sensor. 
Not all combinations were used in any one flight 
program, but several combinations were used dur- 
ing each flight. The optimum system for delineating 
and mapping soils is a multichannel sensor flown 
simultaneously with an aerial mapping camera tak- 
ing natural color photographs. Natural color was 


the most useful single film type. (USBR 
W70-01125 : aaa : 


SURFACE AND SUBSURFACE EXPLORATION 
BY INFRARED SURVEYS, 

Air Force Inst. of Tech., Wright-Patterson, AFB, 
Ohio; and Oklahoma State Univ., Stillwater. 

R. V. Matalucci, and M. Abdel-Hady. 

Highw Res Board, Spec Rep 102, p 1-12, 1969. 12 
p, 13 fig, 19 ref. 


Descriptors: *Aerial photography, Photography, 
*Infrared rays, Remote sensing, Sensors, *Infrared 
radiation, Instrumentation, Bibliographies, *Sub- 
surface investigations, Pipelines, Planning, Locat- 
ing, *Exploration, Mapping, Subsurface drainage, 
Geologic formations, Engineering geology, Recon- 
ae surveys, Geologic mapping, Investiga- 
ions, 


Identifiers: *Infrared photography, Buried pipes, 
Photointerpretation, *Infrared detectors, Infrared 
imager, Infrared sensors, Infrared. 


Basic principles relating to infrared radiation and 
demonstrating various applications of infrared 
photography and imagery to surface and subsur- 
face exploration and terrain analysis for highway 
construction and other engineering projects are 
summarized. Infrared (IR) photography and 
imagery highlight variations in soil texture, com- 
position, and moisture not usually recorded by con- 
ventional photography. The chlorophyll effect al- 
lows IR photography to assist in appraisal of cul- 
tivated land for right-of-way acquisitions. Hidden 
subsurface conditions and geological features of 
greatest importance during highway site selection 
and design, including muck pockets, underground 
cavities, volcanic and hydrothermal activities, sub- 
surface drainage systems, and buried utilities and 
conduits can be exposed with IR instrumentation. 
Through further research in the techniques used 
for infrared remote sensing, surface and subsurface 
exploration and drainage studies for constructing 
highways, airports, and other projects may be 
greatly facilitated. (USBR) 

W70-01128 


STRENGTH TEST ON NEWLY FALLEN SNOW, 
Forest Service (USDA), Salt Lake City, Utah. Alta 
Avalanche Study Center. 

Ronald I. Perla. 

USDA Forest Serv Res Note RM-150, 1969. 12 p. 


Descriptors: *Snow, *Snow cover, *Snowpacks, 
*Measuring instruments, *Mechanical properties, 
On site tests, Shear stress, Strength, Physics. 
Identifiers: Ram penetrometer, New snow, Drop 
cone penetrometer, Shear vane. 


In situ’ strength tests previously applied to 
metamorphosed snow were modified to measure 
the mechanical properties of newly fallen snow 
during storms. A large drop cone penetrometer, 
protected from the wind by an aluminum shell, was 
used to determine snow ‘hardness’. A lightweight 
model of the Haefeli ram penetrometer measured 
’Ram Numbers.’ Shear strengths were obtained 
from large, lightweight frames. Some preliminary 
tests were made with a shear vane driven by a 
torque wrench. A new technique was devised for 
measuing tensile strength: a cantilever beam of 
snow is undercut until it fails under its own weight. 

W70-01221 


FIELD EVALUATION 
SUREMENT METHODS, 
Idaho Uniy., Moscow; and Agricultural Research 
Service, Kimberly, Idaho. Smake River Research 
Center. 

For primary bibliographic entry see Field 04A. 
W70-01236 


OF SEEPAGE MEA- 


REVIEW OF METHODS FOR MEASURING 
AND PREDICTING SEEPAGE, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

For primary bibliographic entry see Field 04A. 
W70-01238 


7C. Evaluation, Processing and 
Publication 


CATAD SYSTEM CONTROLS FOR REGULA- 
TION OF COMBINED SEWAGE FLOWS, 
Municipality of Metropolitan Seattle, Wash.; and 
Metropolitan Engineers, Seattle, Wash. 

For primary bibliographic entry see Field 05D. 
W70-00889 


RECORDS OF SELECTED WELLS AND 
SPRINGS IN THE RULISON PROJECT AREA, 
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GARFIELD AND MESA COUNTIES, 
COLORADO, 

Geological Survey, Denver, Colo. 

Theodore R. Hurr, Woodrow W. Wilson, Frank A. 
Welder, and R. L. Emerson. 

Geol Surv Open-file Rep, Sept 1969. 17 p, 1 fig, I 


plate, 3 tab, 3 ref. AEC Contract AT (29-2)-474. 


Descriptors: *Data collections, *Hydrologic data, 
*Water wells, *Springs, *Colorado, Water levels, 
Water quality, Water yield. 

Identifiers: Garfield County (Colo), Mesa County 
(Colo), Project Rulison, Well records. 


An inventory of wells and springs in the Rulison 
project area and vicinity was made from March 20- 
April 3 and May 20-25, 1969, by the U S Geologi- 
cal Survey in cooperation with the U S Atomic 
Energy Commission. The project is an experimen- 
tal study to determine the commercial feasibility of 
stimulating natural-gas production in the Rulison 
gas field by fracturing the resR. ERVOIR ROCITH 
A NUCLEAR EXPLOSION. The nuclear device 
will be implanted approximately 8,400 ft below 
land surface. The purpose of the study was to docu- 
ment the physical condition of wells and springs, 
and to collect samples of water prior to the nuclear 
event, for chemical analyses. During the field in- 
ventory, all wells and springs within a 10-km (6.2- 
mi) radius of the emplacement hole and selected 
wells and springs within the 10-km to 20-km (12.4- 
mi) radius were visited. Records of the inventoried 
wells and springs are given in tables, and their loca- 
tions mapped. (Knapp-USGS) 

W70-00987 


GROUNDWATER IN SANTA BARBARA COUN- 
TY, CALIFORNIA, SPRING 1967 TO SPRING 
1968, 

Geological Survey, Menlo Park, Calif. 

R. E. Lewis. 

Geol Surv Open-file Rep, May 1969. 30 p, 12 fig, 3 
tab, 4 ref. 


Descriptors: *Data collections, *Hydrologic data, 
*Groundwater, *California, Water levels, Water 
wells, Water utilization, Water quality, Water yield, 
Water storage, Water level fluctuations. 

Identifiers: *Santa Barbara County (Calif). 


Precipitation for the 1968 water year at Santa Bar- 
bara and Santa Maria was generally lower than the 
long-term average. Groundwater pumpage in the 
county was 307,000 acre-ft; this is an increase of 
11,000 acre-ft over the amount estimated for the 
previous year but about equal to the annual 
average for the period 1963-67. Water levels were, 
on the average, slightly higher in most areas; as a 
result, estimates of change of groundwater in 
storage show a slight net increase over last year. In 
the Santa Maria Valley water level in one well in 
the southeastern part of the valley was about 86 ft 
higher, and groundwater in storage increased an 
estimated 176,000 acre-ft. Chemical analyses of 
water taken from wells during autumn 1967 show 
no significant change from analyses reported dur- 
ing the previous year, and there is no indication of 
intrusion of sea water in the coastal basins sampled. 
(Knapp-USGS) 

W70-00989 


DIGITIZED PHYSICAL DATA OF A RANGE- 
LAND WATERSHED, 

Agricultural Research Service, Boise, Idaho. 
Northwest Watershed Research Center; and 
Agricultural Research Service, Beltsville, Md. 
Hydrograph Lab. 

G. R. Stephenson, and C. B. England. 

J Hydrol, Vol 8, No 4, p 442-450, Aug 1969. 9 p, 6 
fig, 11 ref. 


Descriptors: *Data collections, *Data processing, 
*Digital computers, *Range management, Water 
conservation, Mapping, Surveys, Geologic 
mapping, Distribution patterns, Hydrogeology, 
Photogrammetry, Terrain analysis, Topography. 


Identifiers: Boise (Idaho), Reynolds Creek E i- 
mental Watershed. / ihe site 


Digitizing and photogrammetric equipment can 
facilitate hydrologic studies by sampling mapped 
information and by reducing it from graphical to 
numerical form. Such digitized data lend them- 
selves to mathematical and statistical treatments by 
use of computers. In addition, digitized information 
can be processed by a X-Y plotter to obtain terrain 
profiles. Digitizing, recording, and plotting equip- 
ment has been used for interpreting various physi- 
cal land features of the earth. By drawing on the 
relationships between soils and other land features, 
an index of total porosity, or of water-holding 
capacity, has been developed for grouping soil 
mapping units on a rangeland watershed. Such a 
method of combining soils by using an overall index 
that is hydrologically significant can reduce com- 
putational complexity and increase efficiency in 
design of hydrologic experiments, thereby reducing 
their costs. Procedures are described for sampling 
and digitizing physical data and the consistency of 
physical relationships are evaluated preliminary to 
more exacting analyses. Data were collected in the 
Reynolds Creek Experimental Watershed by the 
Northwest Watershed Research Center, Boise, 
Idaho. (Knapp-USGS) 

W70-00993 


LINEAR PROGRAMMING FOR HYDROLOGIC 
ANALYSES, 

Michigan Uniy., Ann Arbor. 

For primary bibliographic entry see Field 02A. 
W70-00999 


COMPUTER PROGRAM FOR PLOTTING TIME 
DEPENDENT DATA WITH INSTRUCTION AND 
EXAMPLES, 

Nebraska Univ., Lincoln. Dept. of Horticulture and 
Forestry. 

K. W. Brown, and Norman J. Rosenberg. 

OWRR Project A-001-NEBR. Nebr Univ Coll Agr 
and Home Econ, Agr Exper Sta Rep MP23, July 
1969. 35 p, S fig. 


Descriptors: *Computer programs, *Digital com- 
puters, *Data processing, Hydrologic data, Publi- 
cations, Documentation, Technical writing, Data 
storage and retrieval. 

Identifiers: Computer data-plotting, Data presenta- 
tion. 


The use of multichannel automatic data recorders 
has necessitated the development of techniques for 
rapid analysis and presentation of data. A com- 
puter program was developed to plot time depen- 
dent data from a storage matrix. The body of the 
program, entitled TIMEPLOT, is written in FOR- 
TRAN IV. To minimize the run time required, the 
input and output subroutines are written in F level 
COBOL. Time, which may range from | hour to 16 
days, is plotted on the abscissa. The program com- 
putes the intervals at which labels are placed and 
determines the required annotation. Data may be 
plotted as frequently as one observation per minute 
or as infrequently as one observation per day. The 
ordinate may represent any parameter. A single 
parameter may be plotted or several parameters 
may be superimposed upon each other. Combina- 
tions may be arranged on a single time axis. The 
program was designed with special | features to 
facilitate the plotting of microclimatic, 
micrometeorological, and other types. of time-de- 
pendent data. Plots drawn in india ink may be 
photographically reduced for use in reports and 
journal articles. Associated utility programs are 
also described. (Knapp-USGS) 

W70-01008 


N THE PRESENT OPTIMUM VARIANT IN 
BYDROGEOLOGICAL EXPLORATION (GER- 
MAN), ; 

Central Geological Inst., Berlin (East Germany) 
Hartmut Glander. J 

Zeitschrift fur Angewandte Geologie, Vol 14, No 9, 
p 459-465, Sept 1968. 4 fig, 13 ref. 


Descriptors: *Hydrogeology, *Exploration, 
*Mapping, Groundwater, Aquifers, Petrography, 


Rivers, Transmissivity, Water chemistry, Dischz 

, ay y, Discharge 
(Water), Carbonates, Nitrates. 
Identifiers: *Berlin, Germany. 


After stating the purpose and the preliminary 
postulates of hydrogeological exploration and 
mapping, the author gives a few examples of 
mapping hydrogeological elements in the area 
southeast of Berlin. Two maps of 1:50000 scale 
give the distribution of groundwater and transmis- 
sivity characteristics in the area. (Gabriel-USGS) 
W70-01022 


STOCHASTIC METHODS FOR ANALYZING 
RIVER BASIN SYSTEMS, 

Cornell Univ., Ithaca, N.Y. Dept. of Water 
Resources Engineering. 

For primary bibliographic entry see Field 06A. 
W70-01085 


INCREASES IN MAXIMUM STREAM TEM- 
PERATURES AFTER SLASH BURNING IN A 
SMALL EXPERIMENTAL WATERSHED, 

Forest Service (USDA), Portland, Oreg. Pacific 
Northwest Forest and Range Experiment Station. 
Al Levno, and Jack Rothacher. 

USDA Forest Serv Res Note PNW-110, Aug 69. 7 
p, illus. 


Descriptors: *Water temperature, *Temperature, 
*Clearcutting, *Water quality, *Burning, Heated 
water, Watershed management, Coniferous forests, 
Land management, Streamflow, Oregon. 
Identifiers: Experimental watersheds. 


The first year after slash was burned on a 237-acre 
clearcut watershed in the Cascade Range of 
Oregon, average maximum waier temperatures in- 
creased 13 deg, 14 deg, and 12 deg F. during June, 
July, and August. A maximum stream temperature 
of 75 deg F. persisted for 3 hours on a day in July. 
W70-01220 


08. ENGINEERING WORKS 


8A. Structures 


ROLE OF PROGNOSIS OF GROUNDWATER 
STATE IN PROJECTION OF DAMS (POLISH), 
Jan Flisowski. 

English and Russian summaries. Przeglad Geol, Vol 
17, No 7, p 347-352, 1969. 4 fig, 5 ref. 


Descriptors: *Groundwater, *Reservoir leakage, 
*Dam design, *Water levels, Groundwater basins, 
Valleys, Rivers, Streamflow, Flooding, Water table, 
Water loss, Drainage systems, Engineering geology, 
Seepage, Water level fluctuations. 
Identifiers: *Poland, Vistula River. 


The effect of the projected Nowy Korezyn dam on 
the Vistula River, Poland, was investigated analyz- 
ing a river-drainage system-groundwater hydraulic 
scheme. The effect of groundwater ponding caused 
by dam construction on the development of a river 
valley depends not only on the height of river pond- 
ing, but also on the ponded water table in the near- 
dam reservoir. Water seepage can be determined 
on the basis of the preliminary forecasting studies 
of the immediate effect of river waters on ground- 
waters. If the near-dam reservoir is surrounded by 
side ramparts, the river valley is tranformed into a 
depression area subject to severe inundations. 
(Gabriel-USGS) 

W70-00874 


BRIDGES - BOUNDARY AND OTHER 


WATERS. , / 
For primary bibliographic entry see Field 06E. 


W70-00951 
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ENGINEERING WORKS—Field 08 
Structures—Group 8A 


FINAL REPORT TO THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS ON TASK 7 
AND TASK 9 OF THE COMBINED SEWER 
SEPARATION PROJECT, 

American Society of Civil Engineers, New York. 
Robert N. Bowen, and John G. Havens. 

Available from Clearinghouse as PB-185 992 at 
$3.00 in paper copy or $0.65 in microfiche. Na- 
tional Sanitation Foundation, ASCE Combined 
Sewer Separation Project, Dec 1967. 55 p, 18 fig, 4 
tab, 14 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Construction materials, *Material 
testing, *On-site tests, *Pressure conduits, 
*Specifications. 

Identifiers: *Cleaning procedures, *Conduit instal- 
lation, *Fittings, *Plowing method, *Pressure 
sewer arrangements, *Sewer-within-sewer, *Spe- 
cial tools. 


Assistance was provided in connection with special 
field trial installations of flexible tubing inserted in 
building sewers. Materials were proposed for push- 
ing or pulling through a building sewer and a 
methodology and necessary attachments and tools 
were recommended. Polyethylene and polybu- 
tylene tubing are recommended for use inside 
building sewers and copper tubing for use in open 
trenches. A saddle type of connection is recom- 
mended for connection of pressure tubing to street 
pressure conduits. Cast iron, PVC, asbestos ce- 
ment, or ductile iron are recommended for pres- 
sure conduits. Experience with plowing of pressure 
pipe is reviewed. Reference is made to standard 
practice for trench installations, street crossings 
and thrust blocking. Two methods of cleaning hose 
pressure tubing are proposed. Six possible layouts 
of pressure conduits are discussed in terms of 
operation and maintenance. All six arrangements 
provide for routine rerouting of flow by exploiting a 
dual conduit configuration. (Tucher-ASCE) 
W70-01043 


DEVELOP AND FIELD TEST METHOD OF IN- 
STALLING PRESSURE CONDUITS IN COM- 
BINED SEWERS, 

American Society of Civil Engineers, New York. 
Henry J. Kazienko. 

Available from Clearinghouse as PB-186 005 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Johns-Man- 
ville R and D Center, Dec 30, 1968. 38 p, 15 fig, 9 
tab. FWPCA Program No 11020 EKO. 


Descriptors: *Design, *On-site-tests, Epoxy resins, 
Pressure conduit. 

Identifiers: *Development, *Polyester 
hanger, Allowable load, Combined sewer. 


conduit 


This report describes laboratory development and 
testing of polyester molded hangers cemented to a 
sewer pipe crown. Polyester hanger material for- 
mulations, epoxy cement, and hanger dimensions 
are specified, and methods of installation given in 
detail. Test of the hanger to failure in the laborato- 
ry showed fracture in tension through the conduit 
ring, leaving the upper part bonded to the concrete 
sewer crown. The field installation of 100-ft. of 3- 
in. diameter PVC pipe filled with water was made 
in a 7-ft. sewer in Evanston, Ill., in cooperation with 
the Metropolitan Sanitary District of Greater 
Chicago. The installation was sound and unaffected 
when removed after 4 1/2 months. (Tucker-ASCE) 
W70-01044 


REPORT ON PRESSURE SEWERAGE SYSTEM, 
SUMMER STREET SEPARATION STUDY 
AREA, BOSTON, MASSACHUSETTS, 

American Society of Civil Engineers, New York; 
and Camp, Dresser and McKee, Boston, Mass. 


Available from Clearinghouse as PB-186 000 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Report Sept 
1968. 82 p, 24 fig, 16 tab, 10 ref. FWPCA Program 
No 11020 EKO. 


Field O8—ENGINEERING WORKS 
Group 8A—Structures 


Descriptors: *Cost analysis, *Design, Pressure con- 
duit. ; 

Identifiers: *Building plumbing separation, *Sewer 
separation, Boston (Mass), Gravity sewer, Sewage 
flow variations. 


The report is one of three by consultants to study 
the design, estimate costs and evaluate the feasibili- 
ty of the hypothetical application of the ASCE Pro- 
ject Scheme of pressure sewers for separation in 
representative combined sewer areas from layouts 
by the Project Staff. The Boston study considered 
the 53-acre gently sloping, heterogeneous commer- 
cial Summer Street Separation Study Area, includ- 
ing many buildings built in the late 1800’s. The re- 
port describes the separation of building plumbing 
in detail in a typical three-quarter century old five 
story and basement commercial building 65-ft. by 
145-ft. in plan, and estimates the cost of plumbing 
separation. Four alternative pressure sewer collec- 
tion systems are indicated with plans and hydraulic 
profiles. Some systems included in-line main pump- 
ing stations. The least expensive complete pressure 
system, which did not include a main pumping sta- 
tion, is estimated to cost $6,400,000 compared to 
the cost of a gravity separation system designed by 
the consultants, estimated to cost $4,700,000. Both 
costs include costs of building plumbing separation, 
$4,000,000 for the pressure system including com- 
munitors, wet walls and non-clog pumps, and 
$2,000,000 for the gravity systems. (Tucker- 
ASCE) 

W70-01051 


COMBINED SEWER SEPARATION PROJECT, 
REPORT ON MILLWAUKEE STUDY AREA. 
American Society of Civil Engineers, New York; 
Greeley and Hansen, Chicago, Ill. 


Available from Clearinghouse as PB-186 003 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project Report, Dec 
1968. 84 p, 12 fig, 10 tab, 11 ref. FWPCA Program 
No 11010 EKO. 
Descriptors: *Annual *Cost 
Design, Pressure conduit. 

Identifiers: Building plumbing separation, Sewer 
separation, Gravity sewer, Milwaukee (Wis), 
Sewage flow variations, Storage-grinder-pump. 


costs, analyses, 


The report is one of three by consultants to study 
the design, estimate costs and evaluate the feasibili- 
ty of the hypothetical application of the ASCE Pro- 
ject scheme of pressure sewers for separation in 
representative combined. sewer areas from layouts 
by the Project staff. The Milwaukee study con- 
sidered the 157-acre mainly dense residential, 
moderately sloping Prospect Avenue Study Area 
essentially built prior to 1930 with many buildings 
dating from before 1900. The report describes 
methods of building plumbing separation and in- 
dicates two alternative arrangements of pressure 
sewers with plans and a profile. Estimates of con- 
struction cost of each ($3,225,000 and 
$3,260,000) are compared with that of a conven- 
tional gravity system of separation designed by the 
consultant ($2,195,000). Plumbing separation, in- 
cluded in the above, is estimated to cost $912,000 
for the gravity alternative and $971,000 for the 
pressure alternatives, not including  storage- 


grinder-pump units. (Tucker-ASCE) 
W70-01052 


SEPARATION OF COMBINED WASTEWATER 
AND STORM DRAINAGE SYSTEMS, SAN 
FRANCISCO STUDY AREA. 

Brown and Caldwell, San Francisco, Calif. 


Available from Clearinghouse as PB-186 001 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project Report, Sept 


1968. 81 p, 23 fig, 11 tab, 13 ref. FWPCA Program 
No 11020 EKO. 


Peery: *Cost analysis, *Design, Pressure con- 
ult. 


Identifiers: *Building plumbing separation, *Sewer 
separation, Gravity sewer, Plumbing code, San 
Francisco (Calif), Storage-grinder pump. 


The report is one of three by consultants to study 
the design, estimate costs and evaluate the feasibili- 
ty of the hypothetical application of the ASCE Pro- 
ject Scheme of pressure sewers for separation in 
representative combined sewer areas from layouts 
by the Project staff. The San Francisco study con- 
sidered the 323 acre predominantly residential, 
steeply sloping Laguna Street Sewer Service Dis- 
trict, rebuilt since the 1906 fire. The report 
describes methods of building plumbing separation 
and indicates two alternative arrangements of pres- 
sure sewers, with plans and profiles. Estimates of 
construction cost of each ($13,000,000 and 
$13,350,000) are compared with that of a conven- 
tional gravity system of separation designed earlier 
by the City ($8,800,000). Plumbing separation, in- 
cluded in the above, is estimated to cost about 
$5,400,000 for the gravity method and about 
$4,400,000 for the pressure method not including 
storage-grinder-pump units. (Tucker-ASCE) 
W70-01053 


OUTLINE DESCRIPTION OF ASCE PROJECT 
ON ’SEPARATION OF SANITARY SEWAGE 
FROM COMBINED SYSTEMS OF SEWERAGP’. 
American Society of Civil Engineers, New York. 


Available from Clearinghouse as PB-185 995 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 1, Feb 21, 1966. 9 p, 2 fig, 1 ref. 
FWPCA Program No 11020 EKO. 


Descriptors: *Pressure conduits. 
Identifiers: *Combined sewers, 
sewage, Sewer separation. 


Comminuted 


Descriptions of the project separation scheme, pro- 
ject goal and project background are given. The 
general concept of the ASCE Project scheme is to 
pump comminuted sanitary sewage from individual 
buildings and building complexes through relative- 
ly small pressure tubing laid in existing building 
connections and thence into new pressure conduits 
suspended in existing street sewers. Potential ad- 
vantages of the scheme are discussed. The ultimate 
goal of the Project is to develop feasible designs 
and operations and to put them to test in actual 
systems. The immediate objective is to examine 
and evaluate both the feasibility and probable cost. 
The background of the project is reviewed. Dr. 
Gordon M. Fair conceived the scheme on which 
the Project is based. An appendix summarizes the 
need for separation of combined sewerage systems 


and the national scope of the problem. (Tucker- 
ASCE) 
W70-01054 


STUDY OF APPROXIMATE LENGTHS AND 
SIZES OF COMBINED SEWERS IN MAJOR 
METROPOLITAN CENTERS, 

American Society of Civil Engineers, New York. 
Dasel E. Hallmark, and John G. Hendrickson. 
Available from Clearinghouse as PB-185 999 at 
$3.00 in paper copy and $0.65 in microfilm. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 4, May 1, 1967. 9 p, 2 tab. 
FWPCA Program No 11020 EKO. 


Descriptors: *Sewers. 
Identifiers: *Combined sewers, *Sewer sizes, 
*Combined sewer lengths, Walk-through sewers. 


A tabulation is given for five major cities of mileage 
and percentage of combined sewers with heights: 
greater than 48 inches; equal to or less than 48 
inches; and equal to or less than 24 inches. An 
average of 72 percent of the sewers are smaller 
than 24 inches. Heights of 54 inches and larger, 
classified as walk-through sewers, account for an 
average of about 15 percent of the total combined 
sewer mileage. (Tucker-ASCE) 

W70-01057 
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PRESSURE TUBING FIELD INVESTIGATION, 
American Society of Civil Engineers, New York. 

L. Scott Tucker. 

Available from Clearinghouse as PB-186 011 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 5, Aug 15, 1967. 29 p, 19 fig, 2 
tab, 1 ref. FWPCA Program No 11020 EKO. 


Descriptors: *On-site tests, Conduits, Cost analysis, 
Trenches. 

Identifiers: *Sewer-within-sewer, Building lateral, 
Copper tubing, Plastic tubing, Pressure sewers, 
Washington, D.C. 


Three methods of installing pressure tubing from 
houses or small buildings, and of connecting the 
tubing with street pressure conduits, are described 
and discussed. One would be the installation and 
connection of pressure tubing and conduit in 
trenches by traditional water distribution methods. 
Field trials were conducted to indicate the feasibili- 
ty of inserting tubing in building sewers. Tubing 
was pushed through an 86-foot long 4- 5-inch 
diameter building lateral, which included three 45 
deg bends, from a specially dug pit at the upstream 
end into a 4-foot diameter combined sewer. The 
forward end of the tubing was guided by a special 
leader device. Three fourths-, I-, and 1 1/2-inch 
polyethylene tubing could be pushed. Polybutylene 
and copper tubes could not be pushed because they 
buckled or crimped. A Kellems grip and swivel on 
the end of a rope were used to pull tubing from the 
combined sewer to the upstream pit. Three fourths- 
, 1-,.and | 1/4-inch polyethylene and 3/4- and I- 
inch polybutylene could be pulled. Three fourths- 
inch copper tubing could not be pulled because of 
its stiffness. The third method, tested in the field, 
combined the insertion of tubing with a street main 
in trench. Cost estimates were made for the later 
two methods. (Tucker-ASCE) 

W70-01058 


NON-MECHANICAL CONSIDERATIONS _IN- 
VOLVED IN IMPLEMENTING PRESSURIZED 
SEWERAGE SYSTEMS, 

American Society of Civil Engineers, New York. 
Donald H. Waller. 

Available from Clearinghouse as PB-186 008 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 12, May 31, 1968. 27 p, 1 tab, 4 
ref. FWPCA Program No 11020 EKO. 


Descriptors: *Administration, *Economic justifica- 
tion, Legal aspects. 

Identifiers: *Interviews, Radcliff (Ky), Storage- 
grinder-pump. 


Installation of a storage-grinder-pump unit in every 
home raises questions regarding: allocation of costs 
of the units; responsibility for malfunction of the 
units; arrangments for service of the units; and 
willingness of owners to accept the presence of 
units in their buildings. Twenty-five householders 
in Radcliff, Kentucky, whose houses are served by 
sewage ejector units were interviewed to obtain 
opinions about features of the units that appeared 
to represent potential sources of nuisance, incon- 
venience, or other liabilities. Also interviewed were 
the superintendent of the utility operating the Rad- 
cliff sewerage system, owners of five houses in 
Louisville, Kentucky, at which sewage sampling 
stations were located, and three consulting en- 
gineering firms who have considered schemes in- 
volving the installation of sewage pumping equip- 
ment on private properties. Opinions and practices 
reported reflect the view that sewage pumping 
equipment placed on private property as part of a 
public project should be purchased, installed, and 


serviced at public expense. (Tucker-ASCE) 
W70-01065 


SPECIAL REQUIREMENTS FOR A _ FULL 
ASCECOMERIE Tr OF THE 
EWER SEPARATI = 
_— SCHEME, PE ta 
merican Society of Civil Engi ,N 
Donald H. Walley. aca aa 


Available from Clearinghouse as PB-186 009 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 13, June 3, 1968. 84 p, 12 fig, 13 
tab, 10 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Benefits, *Costs, Anaerobic condi- 
tions, Legal aspects, Measurement, Overflow. 
Identifiers: *Field demonstration planning, Flow 
obstructions, Interviews, Public cooperation, 
Sewer separation, Stovage-grinder-pump. 


Matters that should be considered in planning a 
field demonstration of the ASCE Project pressure 
sewer scheme are summarized. These include: im- 
portance of connecting as many buildings as possi- 
ble in the demonstration project area; need for pro- 
tection from overflows of building storage-grinder- 
pump units; relationship between occurrence of 
overflows from buildings and given levels of public 
inspection, detection and control; effectiveness of 
alarms on storage-grinder-pump units; legal agree- 
ments with property owners; importance of 
complete records of project costs; effectiveness of 
the project as a pollution control measure; possible 
benefits of elimination of infiltration from intercep- 
tors and treatment plants; detection and clearing of 
obstructions; use of polymer additives to reduce 
fluid friction; behavior of unground sewage includ- 
ing anaerobic decomposition; _ self-cleansing 
characteristics of flow; rate and extent of deteriora- 
tion of friction factors; sewage flow variations and 
their relationship to water demands; handling of in- 
terruptions of service; and field tests on installa- 
tions in walk-through combined sewers. The ap- 
pendix is an assessment of the physical problems to 
be overcome in separation of plumbing on private 
property, with estimates of cost, based on informa- 
tion from officials in seven large cities having com- 
bined sewers, and from a consulting engineer and a 
recent American Public Works Association survey. 
(Tucker-ASCE) 

W70-01066 


ROUTING OF FLOWS IN’ SANITARY 
SEWERAGE SYSTEMS, 

American Society of Civil Engineers, New York. 

L. Scott Tucker. 

Available from Clearinghouse as PB-186 010 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 14, July 18, 1969. 39 p, 15 fig, 1 
tab, 8 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Attenuation, Hydrographs, Pressure 
conduits, Water demand. 

Identifiers: *Flow routing, *Theoretical moments, 
Dwelling units, Mean Milwaukee (Wis), Nodes, 
Peak flow, Skewness, Variance. 


Water demand data from individual homes, as- 
sumed to represent sewage flows, were combined 
by routing into a 10-home input unit. These input 
units were then routed through a hypothetical pres- 
sure sewer collection system via a hydrograph su- 
perposition procedure. The hypothetical pressure 
sewer system served 3,270 dwelling units. The ratio 
of peak flow to the two-week average flow was Za) 
at the outlet. Similar analyses of portions of the 
pressure system consisting of 1,000 and 250 
dwelling units were made. The ratio of peak to the 
two-week average for the 1,000 dwelling unit por- 
tion of system was 3.5, and for the 250 dwelling 
unit portion of the system was 4.0. A method of 
analysis based on notes and calculations of Profes- 
sor H. A. Thomas of Harvard U. involving theoreti- 
cal moments of frequency distributions 1s 
presented. The method is explained by applying it 
to a simple example of a sewage collection system. 
The method provides an estimate of peak flows and 
time of occurrence, and has a potential for exarnin- 
ing parameter sensitivity. (Tucker-ASCE) 
W70-01067 


A WATER DISTRIBUTION SYSTEM FOR 
COLD REGIONS, The Single Main Recirculating 
Method. An Historical Review, Field Evaluation, 


and Suggested Design procedures, 
Alaska Univ., College. Inst. of Water Resources. 


For primary bibliographic entry see Field 04A 
WIG-GtGSG Me? Spa anew 


THE SEISMIC DESIGN STUDY OF A DOUBLE 
CURVATURE ARCH DAM, 

Gibb (Alexander) and Partners, London (En- 
gland); Imperial Coll. of Science and Technology, 
London (England); and Bristol Univ. (England). 
P.A. A. Back, A. C. Cassell, and R. Dungar. 

Inst Civ Eng Proc, Vol 43, p 217-248, June, 1969. 
32 p, 19 fig, 3 tab, 17 ref, 3 append. 


Descriptors: *Seismic design, Seismic studies, 


*Arch dams, Vibrations, *Model tests, 
Earthquakes, Earthquake engineering, Foreign 
research, Stress, Digital computers, Test 


procedures, Analysis, Natural frequency, Electric 
analogs, Mathematical analysis, Computer pro- 
gramming, Bibliographies. 

Identifiers: *Seismic tests, *Double-curvature arch 
dams, Earthquake loads, Great Britain, Republic of 
So Africa, Test results, Dynamic tests. 


Use of high-speed digital computers in the applica- 
tion of a new technique of earthquake design to 
study seismic behavior of an arch dam is described. 
This study applies to the Hendrik Verwoerd Dam 
on the Orange River, Republic of South Africa. 
The technique (based on use of finite elements) 
takes full account of dynamic response of a struc- 
ture to an earthquake, providing a complete history 
of stresses and deflections within the arch during 
the passage of the earthquake. To avoid an enor- 
mous printout of noncritical information, provision 
is made to print only the maximum envelope of 
principal stresses and deflections and times of oc- 
currences. A printout can be provided of the in- 
stantaneous state of stress and deflection of the 
structure for any given moment which, from ex- 
amination of the times of the occurrence of the 
maxima, is particularly significant. Scale model 
tests of the dam are described whereby critical 
frequencies of vibration, predicted by mathemati- 
cal analysis, were subsequently verified by a 
method of multipoint vibration resonance tests. 
Results of tests using these new techniques are 
compared with the classical method of earthquake 
analysis, indicating dynamic stresses in certain 
parts of the dam were underestimated by factors of 
2 or 3. (USBR) 

W70-01094 


DESIGN OF CALIFORNIA AQUEDUCT, 
California State Dept. of Water Resources, Sacra- 
mento. 

Harald D. Frederiksen. 

Proc Amer Soc Civ Eng, J Irrig Drain Div, Vol 95, 
No IR2, p 307-328, June, 1969. 22 p, 8 fig, 3 ref, 2 
append. 


Descriptors: *Aqueducts, *California, Design, 
Design criteria, Canals, Water resources develop- 
ment, Pipelines, Channels, Reservoirs, Planning, 
Pumping plants, Operation and maintenance, 
Remote control, Distribution systems, Monitoring, 
Simulation, Irrigation, Operations, Water delivery, 
Water management (Applied), Computer pro- 
gramming. we 
Identifiers: *California Aqueduct, California De- 
partment of Water Res, San Joaquin Valley (Calif), 
Systems engineering, Emergency closures. 


The design of the California Aqueduct Project by 
the California Department of Water Resources 
considered the scheme of operation as an integral 
component of the physical design of the system. 
The scheme was based on an analysis of existing 
water delivery projects, definition of project func- 
tions, and extensive analysis, including computer 
simulation. Developing a controlled volume con- 
cept of operation and design for remote control 
made possible greater reliability, more efficient 
operation, and rapid response in emergencies. The 
result is an aqueduct designed and constructed to 
reliably, efficiently, and economically deliver water 
to the San Joaquin Valley and Southern California. 
A greater degree of safety and reliability is pro- 
vided than was possible by traditiona! design and 
operation methods (USBR) 
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W70-01111 


THE ASWAN HIGH DAM, 

Texas Univ., Austin. 

For primary bibliographic entry see Field 06B. 
W70-01201 


NEW WATER BIRD FOR EGYPT: A ROBOT 
SHADOOF, 

Rand Corp., Santa Monica, Calif. 

For primary bibliographic entry see Field 03F. 
W70-01205 


8B. Hydraulics 


ANALYTICAL SOLUTION FOR TURBULENT 
FLOW IN PIPES, 

Universidad Central de Venezuela, Caracas. Dept. 
of Engineering. 

A. Zagustin, and K. Zagustin. 

La Houille Blanche, No 2, p 113-118, 1969. 3 fig, 1 
append. 


Descriptors: *Turbulent flow, *Pipes, *Pipe flow, 
Velocity, Mixing, Eddies, Viscosity, Theoretical 
analysis, Equations, Energy equation. 

Identifiers: *Circular pipe, Differential equations, 
Pulsation energy. 


New analytical expressions are given for the 
velocity, mixing length and eddy viscosity for tur- 
bulent flow in a smooth circular pipe. These ex- 
pressions are obtained from a set of differential 
equations for turbulent flow plus a ’balance of pul- 
sation energy’ equation. The present theoretical 
results agree better with the experimental data than 
those of earlier theories, and furthermore, in con- 
trast to earlier theories, the velocity distribution 
curve has no singularity at the center line. 
(Carstea-USGS ) 

W70-00870 


NON-LINEAR FREE SURFACES IN 
CHANNELS (FRENCH), 

Centre National de la Recherche Scientifique, 
Chatillon-sous-Bagneux (France). Centre de Cal- 
cul Analogique. 

C. Bellevaux, and D. Fruman. 

La Houille Blanche, No 2, p 119-122, 1969. 7 fig, 7 
ref. 


OPEN 


Descriptors: *Open channels, *Free surfaces, 
*Open channel flow, *Flow, *Supercritical flow, 
Subcritical flow, Measurement, Equilibrium, Sta- 
bility. 

Identifiers: Non-linear free surfaces, Sills. 


A calculation method is presented for free flow sur- 
faces with sills. Use of transformed plan enables the 
free surface position to be established. The non- 
linear surface equilibrium condition is met by suc- 
cessive approximation. Two calculation schemes 
are presented, one for supercritical flow and the 
other for subcritical flow. A stability study shows 
only the former scheme to be stable; the subcritical 
scheme will not converge unless modified. The 
scope of the method is illustrated by examples. 
(Carstea-USGS) 

W70-00871 


PROPAGATION OF WAVE-FRONTS IN WIDE 
CHANNELS OF ARBITRARY CROSS-SECTION, 
Leeds Univ. (England). 

G. D. Crapper. 

La Houille Blanche, No 2, p 123-126, 1969. 6 fig, 3 
ref. 


Descriptors: *Waves (Water), *Channels, *Open 
channel flow, *Unsteady flow, Cross-sections, 
Hydraulics, Channel flow, Equations, Mathemati- 
cal studies. 

Identifiers: *Wave-front propagation, Triangular- 
section open channels. 


Field O8—ENGINEERING WORKS 
Group 8B—Hydraulics 


A simple method for predicting the movement ofa 
wave-front and a measure of its strength in a system 
described by hyperbolic partial differential equa- 
tions is adapted from published work and applied 
to channel hydraulics. The equations are applicable 
to any channel configuration including longitudinal 
and transversal channel variations. A solution for a 
channel with a triangular cross-section is discussed. 
The wave-fron splits along the centerline and the 
initial disturbance moves away to the sides of the 
channel. (Carstea-USGS ) 

W70-00872 


EXPERIMENTAL RESEARCH ON SPILLWAY 
SHAFT FLOW (FRENCH), 

Liege Univ. (Belgium). 

A. Schlag. 

La Houille Blanche, No 2, p 127-136, 1969. 23 fig, 
I tab. 


Descriptors: *Closed conduit flow, *Shafts (Ex- 
cavation), *Spillways, *Research and develop- 
ment, Discharge (Water), Pressure head, Froude 
number, Weirs, Pipe flow, Pipes, Mathematical stu- 
dies, Orifice flow. 

Identifiers: Weir flow, Pressure pipe flow. 


The relationships between vertical-shaft spillway 
discharge, head at the shaft and diameter and 
length of the column are studied. The relationship 
between the non-dimensional factors of 
head/diameter, length/diameter, and Froude 
number is also establshed. Depending on the 
Froude number, the following cases of flow are 
possible: (1) weir flow giving a parabolic curve 
with a horizontal axis; (2) pressure pipe flow giving 
a parabola with a vertical axis; (3) orifice flow 
under certain discharge conditions and for Froude 
number of about 0.5. A different type of orifice 
flow is produced by a momentary outside in- 
fluence. Formulae are presented and discussed for 
3 forms of flow. (Carstea-USGS) 

W70-00873 


DETECTION OF CAVITATION BY ACOUSTIC 
AND VIBRATION-MEASUREMENT METHODS, 
Technical Univ. of Budapest (Hungary). Dept. of 
Hydraulic Machinery. 

J.J. Varga, G. Sebestyen, and A. Fay. 

La Houille Blanche, No 2, p 137-149, 1969. 26 fig, 
24 ref. 


Descriptors: *Cavitation, * Vibrations, *Acoustics, 
Pumps, Turbines, Tunnels, Flow, Velocity, Ero- 
sion. 

Identifiers: *Cavitation detection, Noise measure- 
ment, Cavitation erosion. 


The validity of acoustic methods for incipient 
cavitation determination is confirmed by measure- 
ments of noise from pamps and Francis turbines in 
a cavitation tunnel. Cavitational flow shows two 
noise-generating sources: (1) the noise produced 
by flow conditions, emitted at a discrete frequency; 
(2) the noise produced by the collapse of the 
cavitation bubbles, which covers a wide frequency 
band. Acceleration level measurements seem to be 
much more advantageous than the sound pressure 
level measurements. The intensity of cavitation 
erosion is highly correlated with the intensity of the 
noise. Noise intensity is proportional to the fifth 
power of velocity under cavitation conditions. 
(Carstea-USGS) 

W70-00875 


ANALYTICAL STUDIES OF TURBULENT 
FRICTION IN ANNULAR CONDUITS, 

American Society of Civil Engineers, New York. 
Alan R. Nelson, and James M. Robertson. 
Available from Clearinghouse as PB-186 002 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, University of 
Illinois, T and AM Report No 321, Nov 1968. 81 P, 


38 fig, 5 tab, 16 ref. FWPCA Program No 11020 
EKO. 


Descriptors: *Flow rates, *Pressure conduits, 
*Roughness, Digital computer, Head loss, Turbu- 
lent flow. et ; 
Identifiers: *Annular pipes, *Eccentricity, *Radius 
ratio, *Velocity distribution, Diessler and Taylor, 
Sewer-within-sewer. 


An analytical solution for fully developed turbulent 
flow in an annular conduit is presented, performed 
with the aid of a digital computer. To account for 
the observed divergence of the velocity traverses of 
recent investigations with increasing ratio of radius 
of inside wall of outside pipe to radius of outside of 
inserted pipe, a modified wall law-core law velocity 
formulation is adopted. The effect of variations in 
radius ratio, eccentricity, and roughness upon the 
location of maximum velocity, velocity distribu- 
tion, and friction are discussed. The radius of max- 
imum velocity is found to be nearer the wall of the 
inserted pipe for smooth annuli and is independent 
of Reynolds number for values greater than 40,000. 
Friction decreases with increased eccentricity but 
is considerably less affected by changes in the 
radius ratio. Variations in wall roughness cause the 
greatest alteration in the flow occurrences in annu- 
lar conduits. Using the modified two-law velocity 
distribution, a new prediction of friction is given for 
the limiting case of radius ratio approaching unity. 
Even though equivalent magnitudes were not 
achieved for experimental and analytical results, 
the trends are similar. (Tucker-ASCE ) 

W70-01045 


TURBULENT FRICTION IN ECCENTRIC AN- 
NULAR CONDUITS, 

American Society of Civil Engineers, New York. 
James M. Robertson. 

Available from Clearinghouse as PB-185 993 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Univ of Il- 
linois, T and AM Report No 310, Mar 1968. 63 p, 
13 fig, 3 tab, 48 ref. FWPCA Program No 11020 
EKO. 


Descriptors: *Flow around objects, *Head loss, 
*Pressure conduits, Data collections, Flow rates. 
Identifiers: *Annular pipes, *Hangers, Eccentrici- 
ty, Sewer-within-sewer. 


Following a general review of the analytical and ex- 
perimentai information on the friction loss encoun- 
tered by fluids flowing in annular pipes, with par- 
ticular regard to the influence of eccentricity of the 
inner member, experiments are described on an 
evaluation of the friction of water in a steel annular 
pipe of diameter ratios 5.8 and 3.2 in the Reynolds 
number range of ten to the fifth power to ten to the 
sixth power. It is found that on a discharge basis, 
for the same head loss in a given length, with the 
diameter ratio of 5.8 the flow capacity of the pipe 
line is decreased 12.7% in the concentric situation 
but only 4.5% with full eccentricity. The latter 
decrease is not greatly different from the 3% reduc- 
tion in area due to the inserted smaller pipe. An 
analysis is included showing that for the simple in- 
sert at full eccentricity the near-full-flow capacity 
of a sewer is little affected. The effects of hangers 
such as might be employed to support inserts in 
sewers is found to have an appreciable effect on the 
flow capacity of a full-flowing sewer. (Tucker- 
ASCE) 

W70-01046 


RELATIONSHIP OF SEWAGE CHARAC- 
TERISTICS TO CARRYING VELOCITY FOR 
PRESSURE SEWERS, 

American Society of Civil Engineers, New York. 
M. Floyd Hobbs. 

Available from Clearinghouse as PB-185 991 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, FMC Cor- 
ae Report No R-2598, Aug 1967. 96 p, 10 
ig, 54 tab, 2 ref. FWPCA program No 11020 EKO. 


Descriptors: *Data collections, *Deposition 
(Sewage sediments), *Pressure conduit, *Scour. 
Identifiers: *Sand concentration, *Sewage analysis, 
Comminutor, Grinder, Santa Clara (Calif). 
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Minimum carrying velocities for solid phase matter 
in smooth plastic 2 in., 3 in., 4 in., 6 in., and 8 in. 
pressure pipes were measured using comminuted 
and uncomminuted raw sewage. The minimum 
velocity for scouring and the maximum velocity for 
depositing were essentially the same. Velocities ap- 
peared to be independent of: the concentration 
magnitudes of suspended solids, fixed suspended 
solids, sand concentration, and the size distribution 
of suspended matter and sand for the sewages stu- 
died. Velocities appeared to be dependent on the 
fixed solids content or sand which accumulated on 
the pipe bottom. Egg shells that had been passed 
through a garbage grinder were carried at lower 
flow rates than required for moving the bottom 
sediments. Carrying velocities were investigated in 
an 8 in. spiral pressure pipe but the results obtained 
were very erratic. Tests were also made on the 8 in. 
plain plastic pipe with open channel flow. All data 
acquired are reported. (Tucker-ASCE) 

W70-01047 


LONG-TERM OPERATION OF WASTEWATER 
OBSERVATION STATIONS (TASK 2), 

American Society of Civil Engineers, New York. 

R. Paul Farrell. 

Available from Clearinghouse as PB-185 994 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, General Elec- 
tric Co Report No S-68-1064, Apr 24, 1968. 48 p 
12 fig, 13 tab, 5 ref. FWPCA Program No 11020 
EKO. 


Descriptors: *Maintenance, *Pressure conduit, 
Data collections, Laboratory tests. 

Identifiers: *Operating experience, *Wastewater 
sampling stations, check valve operation, On-site 
observations, Plumbing fixture tests, Pump opera- 
tion, Sewage flow (Household). 


In the terminal phase of operation of two 
household wastewater observation stations, the sta- 
tions were operated for seven months during which 
the principal objective was collection of usage ex- 
perience. The two garbage grinders were never a 
source of difficulty. The 3/4-inch check valves 
regularly trapped fibrous or stringy materials. A 
significant increase in head loss in the 3/4-inch 
discharge tubing in the last month of operation at 
one station is attributed to a thick coating of 
anaerobic slime on the interior walls, attributed to 
low inflow rates and extended periods of disuse. 
The !-inch tubing at the other station was essen- 
tially-clean throughout the tests. Results of fixture 
flow tests, and information on overflows from the 
station wet-wells, was obtained to supplement 
results of the earlier studies. (Tucker-ASCE) 
W70-01049 


SAMPLING AND ANALYSIS OF WASTE 
ehe FROM INDIVIDUAL HOMES (TASK 
American Society of Civil Engineers, New York. 

R. P. Farrell, J. S. Anderson, and J. L. Setser. 
Available from Clearinghouse as PB-185 990 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, General Elec- 
tric Co Report No 67-MAL-3, Mar 24, 1967. 79 P, 


16 fig, 17 tab, 8 ref. FWPCA Program No 11020 
EKO. 


Descriptors: *Data collections, *Laboratory tests, 
*Water demand (Household), Hydrographs, Peak 
discharge, Telemetry. 

Identifiers: *Sewage flow (Household), *Waste- 


water sampling stations, Domestic wastes grinder, 


Louisville (Ky), Plumbing fixture tests. 


The results of the initial phase of operation of two 
household wastewater observation stations are 
described. During a three month period household 
wastewater was sampled for analysis, wastewater 
flow rates were measured, and the behavior of 
components when handling wastewater under ac- 
tual conditions of use was observed. Each station 
included a garbage grinder for reduction of incom- 
Ing sewage solids sizes, a float well and level 
recorder, a pump and pump operation time 


recorder, a check valve on the pump discharge line, 
and fifty feet of clear plastic discharge tubing. An 
extensive program of sampling and analysis was 
carried out to characterize completely the waste- 
water from each home. Particulate matter in the 
wastewater was analyzed over an intensive seven- 
day period to determine its exact nature in terms of 
particle size, density and microscopic appearance. 
Analyses were made of water demand data ob- 
tained from measurements at one gallon intervals 
at each house telemetered to recording equipment. 
A set of fixture tests, during which fixtures were 
discharged singly and in combinations in 
preplanned sequences, was run at both stations to 
obtain information on water and sewage flow pat- 
terns for fixtures. (Tucker-ASCE) 

W70-01050 


SEWAGE FLOW VARIATIONS IN INDIVIDUAL 
HOMES, 

American Society of Civil Engineers, New York. 

L. Scott Tucker. 

Available from Clearinghouse as PB-185 996 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 2, Feb 24, 1967. 70 p, 7 fig, 25 
tab, 2 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Water demand (Household), *Data 
collections, Pumping, Storage, Design, Pipe, Dis- 
tribution patterns. 

Identifiers: *Peak demands, 
(Household), Flow routing. 


*Sewage flow 


Winter water demands are assumed to represent 
sewage flows in the absence of sewage flow data. 
Two sets of 1-minute interval household water de- 
mand data are used: from six homes in Maryland 
for two weeks, and from two homes in Louisville 
for four weeks. Maximum and minimum 24-hour 
and 60-, 15-, and 4-minute demands for each day 
are given for each home. Frequency distributions 
of 24-hour and 60-minute flows for each sample 
are compared with each other and with distribu- 
tions of total flows from groups of 3 houses and 6 
houses. Based on routing of peak flows from nearly 
five hundred home-days of data through various 
storage-pump combinations, a pump capacity of 10 
GPM and a usable storage capacity of 30 gal. are 
indicated for initial sizing of household storage- 
grinder-pump units. Pressure discharge tubing to 
handle expected flows at reasonable head losses 
would be 3/4 to 1 1/4 inch I.D. (Tucker-ASCE) 
W70-01055 


MINIMUM TRANSPORT VELOCITY FOR 
PRESSURIZED SANITARY SEWERS, 

American Society of Civil Engineers, New York. 
Murray B. McPherson, L. Scott Tucker, and M. 
Floyd Hobbs. 

Available from Clearinghouse as PB-186 013 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 7, Nov 16, 1967. 23 p, 4 fig, 2 
tab, 8 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Deposition (Sewage sediments), 
*Pressure conduits, *Scour, Data collections, 
Design criteria, Regression analysis. ; 
Identifiers: *Sand concentration, *Sewage analysis, 
*Transport velocity, Comminution, Grinding, Sani- 
tary sewage. 


Raw sewage, with and without particle-size reduc- 
tion by comminution, was pumped through 2-in. to 
8-in. clear plastic pipe. Extensive observation in- 
dicated rather conclusively that the material last to 
be scoured and first to be deposited was predomi- 
nantly sand. For all tests, the sewage was salted 
with ground egg shells but these were always 
moved at lower mean flow velocities than the sand, 
which was in low concentrations, viz., 8 to 78 ppm. 
No discernable difference was noted in the 
minimum transport velocities for comminuted and 
uncomminuted sewage, and the difference between 
minimum scouring velocities and maximum 
depositing velocities was small. Test results were 


blended with those from sand transport experi- 
ments elsewhere for general representation. Ex- 
ploratory open channel tests were made with the 8- 
in. pipe for a firmer correlation with sand tests. 
Results are presented in terms of dimensionless 
parameters. Limited tests were made on 8-in. spiral 
corrugated pipe. (Tucker-ASCE) 

W70-01060 


DOMESTIC SEWAGE FLOW CRITERIA FOR 
EVALUATION OF PROJECT SCHEME TO AC- 
TUAL COMBINED SEWER DRAINAGE AREAS, 
American Society of Civil Engineers, New York. 
Murray B. McPherson. 

Available from Clearinghouse as PB-186 014 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 8, Nov 17, 1967. 19 p, 2 fig, 3 
tab, 9 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Design criteria, *Water demand (Re- 
sidential), Data collections. 

Identifiers: *Domestic water use, *Peak demands, 
Demand variations, Sewage flow. 


Residential sewage flow criteria are developed for 
use in design of pressurized sanitary sewers for 
hypothetical applications of the ASCE Project 
scheme. In a typical combined sewer area, data on 
domestic water demands is the most that can be ex- 
pected to be available. On the basis of a study of 
winter water demand data it is concluded that pro- 
jection of such observed demands for a service area 
to the end of the design period is the preferred basis 
of design. Data for California and the northeastern 
United States are presented separately. For each 
region, design curves represent the variation, as a 
function of the number of dwelling units served, of 
flows for the minimum 24 hours, for the peak hour 
of the minimum day, and for the maximum peak 
hour of any day, expressed as ratios to the annual 
average rate. (Tucker-ASCE) 

W70-01061 


| 


PEAK FLOWS OF SEWAGE FROM _IN- 
DIVIDUAL HOUSES, 

American Society of Civil Engineers, New York. 
Donald H. Waller. 

Available from Clearinghouse as PB-186 O15 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 9, Jan 1, 1968. 117 p, 45 fig, 23 
tab, 15 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Peak discharge, *Water demand 
(Household), Data collections, Plumbing. 
Identifiers: *Plumbing fixture tests, *Sewage flow 
(Household), *Synthesized peak discharges, 
Louisville (Ky), Sampling stations. 


Sewage flows and water demands measured at two 
household observation stations, as well as water 
and wastewater flows from individual fixtures and 
appliances is used to estimate upper limits of pump 
and storage capacities for a storage-grinder-pump 
unit for individual homes and to examine the rela- 
tionship between peak rates of sewage flow and 
corresponding water demand rates. For individual 
fixtures, combinations of rate, duration and 
frequency of discharge that will produce maximum 
hydraulic loading conditions are selected. Single- 
fixture hydrographs are combined to produce 
synthetic hydrographs of peak period sewage 
discharge, from which combinations of storage and 
pump capacities are derived. Peak sewage flows 
and simultaneous water demands for a fourteen day 
period at one house are presented and analysed. 
(Tucker-ASCE) 

W70-01062 


AN EXAMINATION OF THE BENEFITS AND 
DISABVANTAGES WITH RESPECT TO THE 
DISPOSAL OF SOLID WASTES, 

American Society of Civil Engineers, New York. 
For primary bibliographic entry see Field 05D. 
W70-01063 
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CONVERGENT STILLING BASINS, 

Liverpool Univ. (England). 

R. B. Whittington, and K. H. M. Ali. 

Inst Civ Eng Proc, Vol 43, p 157-173, June, 1969. 
17 p, 18 fig, 2 tab, 8 ref. 


Descriptors: *Stilling basins, Energy dissipation, 
Hydraulics, Foreign design practices, Supercritical 
flow, *Drowned (Submerged), Hydraulic jump, 
Froude number, Submergence, Spillways, Water 
surface profiles, Foreign research, Shock waves, 
Hydraulic models, Energy losses. 

Identifiers: *Convergence, *Converging flow, 
Sweepout, Submerged flow, Great Britain. 


Operation of convergent stilling basins in the 
drowned jump condition is discussed. Particular at- 
tention is paid to the occurrence of sweepout. 
When a basin is fully swept out, the flow in the 
basin remains supercritical, and the basin is then in- 
effective as an energy dissipator. A momentum 
equation is given for calculating the backing-up 
depth at the entrance to the basin; this yields good 
agreement with experimental results. The observed 
phenomena are compared to Ippen’s fundamental 
work on oblique shock waves. Special reference is 
made to the stilling basin for the Llys-Y-Fran Dam 
under construction in Great Britain. (USBR) 
W70-01099 


HYDRAULIC PROPERTIES OF SMALL UN- 
LINED ROCK TUNNELS, 

Helsinki City Waterworks (Finland). 

Seppo Priha. 

Proc Amer Soc Civ Eng, J Hydraul Div, Vol 95, No 
HY4, p 1181-1209, July 1969. 29 p, 27 fig, 9 tab, 
10 ref, 2 append. 


Descriptors: *Water tunnels (Conveyance), *Tun- 
nel hydraulics, Foreign design practices, *Tunnels, 
*Roughness (Hydraulic), Cross sections, Model 
tests, Reynolds number, Pressure tunnels, Hydrau- 
lic models, *Hydraulic properties. 

Identifiers: *Unlined tunnels, Finland, *Friction 
coefficient (Hyd). 


Factors influencing hydraulic characteristics of 
small unlined tunnel cross sections are presented. 
Investigations were performed in rock tunnels con- 
structed by the Helsinki City Waterworks for con- 
veying raw water. The length of the Silvola Reser- 
voir entrance tunnel is 1.8 km; the theoretical cross 
section is 4.5 sq m. The length of the Silvola-Van- 
hakaupunki raw water tunnel is 7.6 km; the 
theoretical cross section is 6 sq m. Vertical shafts 
divided both tunnels into 3 parts, in all of which 
cross-sectional measurements and pressure loss 
measurements for different discharges were ac- 
complished using measuring weirs and Siemens 
Venturi meters. All 3 tunnels were excavated by 
the so-called Swedish method in the most usual 
type of rock in Finland, composed mostly of granite 
and gneiss. (USBR) 

W70-01115 


ON THE CONCEPT OF MEAN HYDRAULIC 
RADIUS, 

West Virginia Univ., Morgantown. 

Desmond F. Moore. 5 
Proc Amer Soc Civ Eng, J Hydraul Div, Vol 95, No 
HY4, p 1305-1319, July 1969. 15 p, 6 fig, 3 tab, 8 
ref, 4 append. 


Descriptors: *Hydraulic radius, Hydraulics, Open 
channels, Fluid flow, ,Open channel flow, 
Roughness coefficient, Roughness (Hydraulic), 
Viscous flow, Instrumentation, Laminar flow, 
Forecasting. 

Identifiers: Aspect ratio, Rugosity, *Hydraulic 
diameter. 


The flow rate through any channel may be pre- 
dicted by using the hydrodynamic analogy between 
the torsion of a uniform bar with arbitrary cross 
section and viscous flow through a channel of the 
same shape. Parameters required are: (1) computa- 
tion of the aspect ratio of the cross section of the 
channel; (2) measurement of the area using a 


Field OS ENGINEERING WORKS 
Group 8B—Hydraulics 


planimeter; (3) measurement of the wetted perime- 
ter of flow; and (4) observation of the number of 
significant sides composing the cross section. The 
mean hydraulic radius may be obtained as the quo- 
tient of (2) and (3). The parameter 1s then 
modified by (1) and (4) to improve the accuracy of 
the prediction. The same concepts may be used for 
channels having variable shapes and sizes along 
their lengths. In such cases, an equivalent area is 
defined in the computation of hydraulic radius ac- 
cording to a method outlined in the appendix. Ex- 
perimental support for the concepts proposed has 
been furnished from extensive tests using plates 
with regular and random asperites. The validity of 
the mean hydraulic radius concept has led to the 
development of a scientific outflow instrument 
capable of predicting the drainage ability of road 
surfaces subjected to pneumatic tire traffic. 
(USBR) 

W70-01117 


HEAD LOSSES CAUSED BY AN ICE COVER 
ON OPEN CHANNELS, 

Worcester Polytechnic Inst., Mass. 

Peter A. Larsen. 

J Boston Soc Civ Eng, Vol 56, No 1, p 45-67, Jan 
1969. 23 p, 20 fig, 4 ref. 


Descriptors: *Head loss, *Energy losses, *Open 
channels, *Open channel flow, *Ice, Hydraulics, 
*Roughness coefficient, Hydraulic design, Water 
surface profiles, Roughness (Hydraulic), Canals, 
Mannings equation, Foreign research. 

Identifiers: *Ice cover, Sweden. 


A rational formula for composite roughness, based 
on the concept of logarithmic velocity distribution, 
was developed; field data relative to the roughness 
of the ice cover on 2 Swedish power channels are 
reported. The undersurface of ice on a channel had 
irregularities formed by the flowing water. The ef- 
fect of these irregularities corresponds to a certain 
roughness expressible in terms of an equivalent 
roughness height. The mechanics of the formation 
are not known, and predicting the roughness of the 
ice cover on a channel of given hydraulic charac- 
teristics and climatic conditions is not possible. The 
formula derived for composite roughness is based 
on the assumption of 2 parallel (or slightly converg- 
ing) boundaries, an assumption merely limiting the 
applicability to the case considered in this paper. 
The approach to this problem may be applicable in 
an attempt to develop a more general solution to 
the problem of composite roughness. The need for 
such a solution is obvious for design purposes and 
laboratory use; gathering field data on the ice cover 
roughness phenomenon should continue. (USBR) 
W70-01126 


NEW PROBLEMS IN THE THEORY OF BOT- 
TOM CURRENTS IN RESERVOIRS, 
Politekhnicheskii Institut, Leningrad (USSR). 

I. L. Levi. 

Transl from Russ, Bur Reclam Transl 784, Aug 
1969. AAe 4 fig, 2 tab. Izv Vses Inst Gidrotekh, No 


78, p 71-82, 1965. 
‘Descriptors: Hydraulics, *Density currents, 
*Reservoirs, Mathematical analysis, Reservoir 


operation, Reynolds number, Laminar flow, Tur- 
bidity, Open channel flow, Velocity, Suspended 
sediments, Roughness (Hydraulic), Boundary 
layers, *Velocity distribution, Experimental data, 
Stratified flow, Foreign research, Depth, Currents 
(Water). 

Identifiers: USSR, Reverse flow, Current patterns. 


Bottom currents usually form in mountain reser- 
voirs when the depth is greater than 30 to 40 m 
with suspended sediments of more than 3 to 4 
kg/cu m. Unit discharges and depth of water can 
reach large magnitudes. Under these conditions, 
the assumption of disregarding movement in the 
upper zone of the reservoir cannot always be con- 
sidered valid. The problem of velocity distribution 
in reservoirs during formation of bottom currents is 
examined. Differential equations are given for 


determining the movement of the bottom flow. 
Values are established for the normal and critical 
depths of bottom flow, surface velocities, reverse 
flows, and the line of zero velocities. Equations are 
derived for a reservoir with a horizontal bottom. 
The analysis broadens concepts of steady, nonu- 
niform motion of fluids of different densities in 
reservoirs, making possible a mathematical deter- 
mination of velocity distribution curves and line of 
zero velocity in reservoirs. (USBR) 

W70-01129 


CHARACTERISTIC PRESSURE  DISTRIBU- 
TION IN OUTLET WORKS INLETS, ; 
Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

Robert G. Cox, and Yen H. Chu. 

Miscellaneous Paper H-69-8, Sept 1969. 12 p, 24 
fig, 17 ref. 


Descriptors: *Outlet works, *Intakes, *Pressures, 
Hydraulic models, Flow. 


Report summarizes a study of inlet pressures mea- 
sured in nine hydraulic models and two laboratory 
investigations of entrance designs for flood control 
outlet works. The experimental data are examined 
to determine the effects of upstream face 
geometry, guide piers, and bulkhead and gate slots. 
Both two-dimensional and three-dimensional flow 
inlets are considered and compared with free- 
streamline inlets. The results are presented graphi- 
cally in terms of dimensionless pressure drop coef- 
ficients for use in estimating pressure conditions to 
be expected in design practice. Design criteria are 
recommended. (Spivey - Waterways Experiment 
Station) 

W70-01222 


SPILLWAY FOR REND LAKE RESERVOIR, 
BIG MUDDY RIVER, ILLINOIS; HYDRAULIC 
MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

Bobby P. Fletcher, and John L. Grace. 

Sponsored by US Army Engineer District, St. 
Louis. Technical Report H-69-7, May 1969. 15 p, | 
tab, 7 photo, 11 pl. 


Descriptors: *Spillways, *Hydraulic models, 
Stilling basins, Riprap, Flow, Channels, Laboratory 
tests. 
Identifiers: *Rend Lake Reservoir, Big Muddy 
River. 


Test of spillway were conducted with a 1:16-scale 
model that reproduced a 129-ft length of the 435- 
ft-long main spillway to study adequacy of spillway, 
stilling basin, and exit channel protective stone. 
After completion of tests concerned with the 
notched portion of spillway, the notch was filled in 
and the model revised to permit study of flow con- 
ditions at right abutment. Approximately 250 ft of 
approach channel and 500 ft of exit channel were 
reproduced. Particular emphasis was placed upon 
selection of a stilling basin downstream of the 
notched section. Flow conditions in the approach, 
at the right abutment, and over the main spillway 
were satisfactory. Capacity of the spillway as deter- 
mined by the model was approximately the same as 
computed. Performance of the original stilling 
basin was unsatisfactory in dissipation of all spill- 
way discharges due primarily to high unit discharge 
through the notched section. Four alternate designs 
were investigated and a stilling basin was developed 
which proved satisfactory. Model tests indicated 
that riprap proposed in the approach for the 
original design was adequate. (Spivey - Waterways 
Experiment Station) 

W70-01223 
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ADVANCED DEVELOPMENT OF HOUSEHOLD 
PUMP-STORAGE-GRINDER UNIT (TASK 6), 
American Society of Civil Engineers, New York. 
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R. Paul Farrell. 

Available from Clearinghouse as PB-186 004 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, General Elec- 
tric Co Report No S-69-1038, Dec 1968. 74 p 22 
fig, 7 tab, 10 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Capital costs, *Design, *Installation 
costs, *Operating costs, Performance, Pump. 
Identifiers: *Check valve, *Development, *Grind- 
ing, Storage-grinder-pump. 


This report describes the development, by the 
General Electric Company for the ASCE Project, 
of a 150-pound household storage-grinder-pump 
unit comprising a domestic sewage grinder and 
progressing-cavity pump driven by a I-h.p., 1725- 
T.p.m. motor, and mounted on a 58-gallon receiver 
tank, meeting criteria established by the Project in- 
vestigation. The unit is capable of discharging 
through a backflow valve and | 1/4-in. outlet at 15- 
gpm at atmospheric pressure and 11-gpm at 35 psig 
pressure. The estimated cost of the unit without 
tank is $343, and estimated total installed costs are 
$548 for new work and $648 where cutting and 
atching are involved. Cost of energy for operation 
is about $2 per year. (Tucker-ASCE) 
W70-01048 


EXPERIENCE WITH GRINDING AND PUMP- 
ING OF SEWAGE FROM BUILDINGS, 
American Society of Civil Engineers, New York. 
Donald H. Waller. 

Available from Clearinghouse as two reports as PB- 
185 997 and PB-185 998 at $3.00 in paper copy or 
$0.65 in microfiche per report. ASCE Combined 
Sewer Separation Project, Technical Memoranda 
Nos 3 May 1, 1967, and 3A, Mar 1, 1968. 102 p 
and 47 p respectively. FWPCA Program No 11020 
EKO. 


Descriptors: *Maintenance, *Operations, *Puymp- 
ing, Pipes, Valves, Water reuse. 

Identifiers: *Comminutors, *Garbage grinders, Lil- 
jendahl, Vacuum system. 


In TM No. 3, a typical garbage grinder is described 
and use of grinders for toilet wastes is reviewed. 
Two wet process building-waste pulping systems 
and two machines that combine the functions of 
grinding and pumping are described. Practice in 
the use of pumps, piping and backflow valves for 
sewage in buildings is reviewed. An appendix 
describes the Liljendahl vacuum sewerage system. 
Results of monitoring the operation of thirty-six 
comminutor installations that serve individual 
buildings are reported in TM No. 3A. The monitor- 
ing program, which covered periods of up to six- 
teen months, is described. Descriptions and prior 
operating histories of the installations are included. 
Frequency of attention and maintenance is 
recorded and compared with manufaciurers’ 
recommendations. Twenty-five of the machines 
were inspected at least five times each week. Twen- 
ty-four of the installations include sewage pumps 
following the comminutors with discharge mains 3 
to 6 inches in diameter. An appendix .contains a 
summary description of a system developed at 
Pennsylvania State University for conservation of 
water in residences by recycling. (Tucker-ASCE) 
W70-01056 


HYDRAULICS OF A PRESSURIZED 
SEWERAGE SYSTEM AND USE OF CEN- 
TRIFUGAL PUMPS, 

American Society of Civil Engineers, New York. 

L. Scott Tucker. 


Available from Clearinghouse as PB-186 012 at 


_ $3.00 in paper copy or $0.65 in microfiche. ASCE 


Combined Sewer Separation Project, Technical 
Memorandum No 6, Nov 15, 1967. 35 p, 14 fig, 1 
tab, 12 ref. FWPCA Program No 11020 EKO. 


Descriptors: *Pumps (Centrifugal), Flow charac- 
teristics, Hydraulics. 

Identifiers: *Pump characteristics, Control valves, 
Pressure sewers, Total dynamic head. 


Hydraulic gradients for high and low sewage flows 
and the use of pressure control devices for service 
zones and interceptors applicable to pressure sewer 
systems are illustrated and discussed. For some flat 
drainage areas sewage pumping, in addition to 
pumping provided by pumps located in buildings, 
would be necessary; a pressure control assembly 
would be needed immediately upstream and a 
surge control valve would be used immediately 
downstream of a lift station. For steep drainage 
areas, pressure control assemblies would be needed 
to limit maximum pressures. Centrifugal pump 
characteristics are discussed and information on 
thirty-two classes of sewage and solids handling 
pumps is tabulated. Characteristics for centrifugal 
pumps capable of pumping sewage are such that 
maximum reasonable limits on discharge rates 
would be greatly exceeded if variations in total 
dynamic head were allowed to equal curb pressure 
variations that are expected in some parts of a pres- 
sure sewer system. Ordinary use of centrifugal 
pumps in these cases would be precluded. A possi- 
ble modification of building pumping systems with 
a valve controlled to maintain a constant discharge 
pressure is discussed, together with the use of varia- 
ble speed drivers. (Tucker-ASCE) 

W70-01059 


CONTROL TECHNIQUES FOR PRESSURIZED 
SEWERAGE SYSTEMS, 

American Society of Civil Engineers, New York. 
James R. Daneker, and William H. Frazel. 
Available from Clearinghouse as PB-186 007 at 
$3.00 in paper copy or $0.65 in microfiche. ASCE 
Combined Sewer Separation Project, Technical 
Memorandum No 11, Mar 4, 1968. 27 p, 11 fig. 
FWPCA Program No 11010 EKO. 


Descriptors: *Butterfly valves, Pressure conduits, 
Venturi meters. 

Identifiers: *Control systems, *Flow control, 
*Pressure control, Electronic systems, Fail safe 
designs, Hydro-electric systems, Hydro-pneumatic 
systems, Magnetic flow meter, Peumatic systems, 
Tranducers. 


Instrumentation and control of a pressurized sewer 
system can be attained with current technology, 
and special designs are foreseen that can approach 
zero maintenance. A rubber-seated butterfly valve 
is recommended for the basic control element. For 
‘system No. |’ a fixed pressure is maintained up- 
stream of the control valve by modulation of the 
valve to correct or reduce any deviation of mea- 
sured pressure from a selected set point. A pressure 
sensing element would be directly connected to the 
control valve. For ’system No. 2’ the control valve 
would be modulated to maintain a specific up- 
stream pressure corresponding to every rate of flow 
measured at a flow sensing element. A venturi type 
or magnetic meter could be used for measurement 
of flow, and a transducer (with a changeable cam 
that could be cut in the field) would be required to 
generate some characterized signal that would ac- 
tuate the control valve. System No. 3’ would apply 
to a booster or lift station and the start-stop 
sequence of a centrifugal pump would be con- 
trolled to permit starting without surge and to 
maintain a constant discharge pressure. For a 
booster station the pump speed would be varied in 
response to suction pressure. For nearly fool-proof 
fail-safe control, all-hydraulic control systems are 
recommended in preference to pneumatic, hydro- 
pneumatic, or electronic systems. (Tucker-ASCE) 
W70-01064 


PHOTOGRAMMETRIC MEASUREMENT OF 
ROCK SURFACES IN A POWER TUNNEL, 
Imperial Coll. of Science and Technology, London 
(England); Binnie and Partners, London (En- 
gland); and Fairey Surveys Ltd. (Gr. Brit.). 

For primary bibliographic entry see Field 07B. 
W70-01090 


ELECTRICAL DESIGN OF PARAMETERS 
USED FOR EHV SYSTEMS, _ 
Westinghouse Electric Corp., Pittsburgh, Pa. 


C. L. Wagner. 


Transm Distrib, Vol 21, No 6, p 63-69, June, 1969. 
7p, 6 fig, 2 tab, 9 ref. 


Descriptors: *Extra high voltage, *Transmission 
lines, Conductors, *Electrical design, Systems anal- 
ysis, Lightning arresters, Economics, Electrical 
coronas, Radio interference, Electric insulation, 
Costs, Electrical insulators, Electrical equipment, 
Transmission (Electrical). 

Identifiers: *Ultra high voltage, Switching surges, 
Short circuits, Transient stability, Lightning surges, 
Withstand level (Electric). R 


Electrical design of ehv systems can be separated 
into 4 parts: system analysis, conductor specifica- 
tion, line insulation, and equipment insulation. 
Although based on 500-kv system studies, the 
methods discussed apply to all ehv and uhv 
systems, and might be used for systems of 230 kv 
and below. Examples used are results of 500-kv 
design studies. Various factors concerning trans- 
mission system analysis are discussed. Conductor 
selection for ehv is dependent upon several interze- 
lated variables considered from the overall operat- 
ing and economic aspect. Line insulation require- 
ments depend upon normal and transient condi- 
tions. Transmission lines designed for satisfactory 
lightning and switching surge performance are 
adequate for 60-hz conditions. The correct insula- 
tion level for equipment is an important application 
problem in ehy. A general method for determining 
correct insulation and results therefrom are sum- 
marized. (USBR) 

W70-01093 


UPLIFT RESISTANCE OF ANCHOR BAR, 
AUGER AND PRESSED PLATE FOOTINGS IN 
SANDY SILT, 

Bureau of Reclamation, Denver, Colo. 

James M. Horner. 

Bur Reclam Rep No EM-768, May, 1969. 60 p, 43 
fig, 5 tab, | ref, append. 


Descriptors: Field tests, *Footings, Transmission 
towers, Silts, Loads (Forces), Movement, Soil pro- 
perties, Soil mechanics, Soil tests, Lateral forces, 
Geometry, Arizona, Ponding, Soil strength, Shear 
strength, Soil moisture, Sands, *Anchored towers. 
Identifiers: Mead-Liberty Transmission Line, 
*Uplift resistance, Pullout tests, Belled footings, 
*Anchored footings, Auger-type footings. 


Four types of transmission tower footings were 
tested under uplift loads to determine load-move- 
ment performance. The performance of the anchor 
bar footing in sandy silt was of special interest. The 
straight auger, belled auger, and pressed plate 
footings were tested to provide a comparison with 
the anchor bar footing results. Each footing was 
tested in natural and ponded soils conditions. For 
the anchor bar footing at vertical failure movement 
(1/2 in.), the load resisted was over 110 kips in 
natural soil and about 115 kips in ponded soil. For 
the other 3 types of footings, loads at vertical 
failure movement were: 55 to 105 kips for straight 
auger, 80 to 100 kips for belled auger, and 17.5 to 
25.0 kips for pressed plate. Design loads were 28.7 
kips for concrete footings and from 14.1 to 18.0 
kips for pressed plate footings. Soil samples were 
analyzed in the laboratory. A method of predicting 
failure loads for the anchor bar footings using the 
soil test results was attempted, but no consistent 
results were obtained. (USBR) 

W70-01096 


FIELD TEST RESULTS ON 113,000 KW FRAN- 
CIS PUMP-TURBINES FOR NAGANO POWER 
STATION, 

Electric Power Development Co. (Japan); and 
Hitachi Ltd., Hitachi City (Japan). 

Katsuro Suzuki, and Kakehiko Yamamoto. 
Hitachi’Rev, Vol 18, No 6, p 228-234, May, 1969. 
7 p, 14 fig, 1 tab, 5 ref. 


Descriptors: *Pump turbines, *Field tests, *Per- 


formance tests, Test procedures, Model tests, 
Prototype tests, Noise, Reduction, Water hammer, 
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ENGINEERING WORKS—Field 08 
Hydraulic Machinery—Group 8C 


Vibrations, Characteristics, Calculations, Elec- 
tronic equipment, Computers, *Francis turbines, 
Hydraulic turbines. 

Identifiers: *Test results, Japan foreign testing, 
Load rejection, *Reversible turbines. 


Results of field tests conducted on the 113,000-kw, 
111-m-head, reversible pump turbines for Nagano 
Powerplant, Japan, are discussed. These units are 
the largest of their kind in Japan and went into 
commercial operation in July 1968. Before manu- 
facturing the equipment, various site operation 
tests were conducted; results were considered care- 
fully with those of various model tests performed 
prior to manufacture of the prototype pump tur- 
bines to determine operational performance of the 
units. Principal data gained are discharge-versus- 
power characteristics, starting characteristics, 
transient phenomena at load and input rejection, 
and vibration information. Partial-load noise in the 
turbine was studied. Improvement in runner cone 
design was the most effective method of noise 
reduction. Changeover time from one mode of 
operation to the other was measured. (USBR) 
W70-01097 


IMPROVED DIGITAL SIMULATION FOR 
ANALYZING POWER SYSTEM 
DISTURBANCES, 

Westinghouse Electric Corp., Pittsburgh, Pa. 

C. J. Baldwin, and R. T. Byerly. 

Westinghouse Eng, Vol 29, No 4, p 109-116, July 
1969. 8 p, 8 fig. 


Descriptors: *Electrical studies, *Digital compu- 
ters, *Power system operations, *Electrical stabili- 
ty, *Simulation, *SComputers, Direct current, 
Computer programming, Transmission lines, Alter- 
nating current, Analysis, Excitation, Electric Power 
production, Governors, Hydroelectric power, 
Thermal power, Electric relays, Voltage regulators, 
Disturbances. 

Identifiers: *Power system stability, *Intercon- 
nected systems, Load shedding, Synchronous 
machines, System stability (Elect). 


A digital computer program incorporating recent 
advances in power systems analysis techniques pro- 
vides a powerful tool for studying system stability 
following a fault or loss of generation, transmission, 
or load. Stability can be evaluated effectively by 
this new program, accommodating as many as 2000 
buses, 3000 lines, and 600 generating units. 
Systems having 100 generating plants have been 
studied by this method. The increased size and 
detail of the new system simulation program is 
made possible by the availability of new large- 
memory digital computers. This new approach to 
systems analysis is discussed and sample output 
tabulations for simulations made with the computer 
program are given. Interconnection planning stu- 
dies in the western United States have given mo- 
mentum to much of the program development in 
recent years. (USBR) 

W70-01105 


INCREASING THE CAVITATION RESISTANCE 
OF PARTS BY USING EXPLOSIVE-WELDED 
FACINGS, 

A. S. Gel’man, N. I. Pylaev, and B. D. 
Tsemakhovich. 

Transl from Russ, Bur Reclam Transl 462, Aug 
1969. 9 p, 1 fig, 3 ref. Energomashinostr, No 12, p 
34-35, 1967. - os 

Descriptors: *Manufacturing, *Cavitation, 
*Hydraulic turbines, Turbine parts, Turbine 
blades, Laboratory tests, Testing machines, Adhe- 
sion, Test procedures, Foreign research, *Welding, 
Stainless steel, Materials testing, Metals treatment, 
*Metal coatings, Heat treatment. 

Identifiers: USSR, *Explosive welding, *Cavitation 
control, *Cladding, *Cavitation resistance, Metal 
bonding, Low carbon steel. 


Facing metal parts by explosive welding of stainless 
steel strips to low-carbon steel base of machinery 


Field OS ENGINEERING WORKS 
Group 8C—Hydraulic Machinery 


parts has been developed and tested by several 
USSR institutes. Because of the degree to which 
the Francis and Kaplan turbine water passages are 
subject to cavitation, recent testing was conducted 
to study the effect of explosive welding cladding of 
blades on cavitation resistance. In explosive weld- 
ing, the charge is deposited uniformly on the facing 
surface some distance from the part being clad. 
The explosion moves the facing at great speed 
toward the part. A pressure of 100,000 atm causes 
a jet to be thrown out of the contact zone, carrying 
with it acids and waste products. High pressure and 
plastic shear cause the metal to turn to a semiliquid 
state, forming a strong bond. Advantages are: 
removing the need for heating welded parts, weld- 
ing metal difficult to weld normally, and attaining 
high static and fatigue strength of faced parts. 
Cavitation resistance of specimens faced with the 
stainless steels tested by explosive welding is not in- 
ferior to the initial resistance of these steels. Explo- 
sive welding produces a strong welded bond meet- 
ing conditions of repeated arid variable microim- 
pacts. (USBR) 

W70-01127 


WATER-POWER DEVELOPMENT, CONSER- 
VATION OF HYDROELECTRIC POWER DAMS 
AND WORKS. 

For primary bibliographic entry see Field 06E. 
W70-01175 


RIGHT OF EMINENT DOMAIN OF PUBLIC 
SERVICE CORPORATIONS. 

For primary bibliographic entry see Field 06E. 
W70-01176 


8D. Soil Mechanics 


CERTAIN ASPECTS OF ENGINEERING 
GEOLOGY IN PERMAFROST, 

Army Terrestrial Sciences Center, Hanover, N.H. 
G. K. Swinzow. 

Eng Geol, Vol 3, No 3, p 177-215, July 1969. 39 p, 
12 fig, 3 tab, 51 ref. 


Descriptors: *Permafrost, *Engineering geology, 
*Frozen ground, *Rheology, Mining engineering, 
Tunnels, Frost heaving, Soil mechanics, Ice, Freez- 
ing, Thawing, Soil types, Foundation investigations. 
Identifiers: Permafrost engineering. 


The principal topics of engineering geology in per- 
mafrost are reviewed. Permafrost is defined and 
soil mechanical properties, rheology, patterned 
ground, ice wedges, pingoes, and icings are 
described. Although the strength of frozen soil is 
much greater than that of unfrozen soil, frozen soil 
creep and movement of thawed permafrost are 
severe engineering problems to be solved. Tunnel- 
ing and mining problems, highway construction, 
toad building. and airfield building and operation 
are briefly described. (Knapp-USGS) 

W70-01011 


DETERMINING PORE PRESSURE _ IN 
SLIGHTLY PERMEABLE SOILS IN THE BODY 
OF A DAM DURING THE PROCESS OF THEIR 
CONSOLIDATION, 

A.A. Nichiporovich, and T. I. Tsybul’nik. 
Translated from Trudy VIDGEO, No 4, p 5-37, 
1963. Bur Reclam Transl 561, July 1969. 40 p, 23 
fig, 5 tab, 18 ref. 


Descriptors: *Pore pressure, *Earth dams, Cores, 
Consolidation, Creep, Soil moisture, Experimental 
data, Investigations, Calculations, Moisture con- 
tent, Filtration, Plasticity index, Foreign research, 
Soils, Stress, Yield point, Soil mechanics, Satura- 
tion, Groundwater, Bibliographies, Soil density, 
Mathematical analysis. 

Identifiers: USSR, Hydrodynamic pressures, 
Dynamic loads, Nurek Dam, USSR, Finite dif- 
ference method. 


When erecting comparatively high dams from local 
materials, the profile of which contains a core 
made from soil having a low filtration coefficient, 
excess pore pressure builds up in these soils during 
consolidation. During periods of construction and 
operation of the dam, the resistance to creep de- 
pends on the magnitude of the pore pressure; the 
greater the pore pressure, the lower the resistance 
of the tenacious soils to slip. An especially high 
pore pressure can occur either in soils under the ef- 
fect of high stresses occurring in high dams or with 
comparatively low stresses but in insufficiently 
dense and waterlogged soil. The existing theoreti- 
cal and experimental methods of determining pore 
pressure are analyzed and experiments for deter- 
mining the pore pressure are described. Validity for 
using this index as a function of soil density and 
moisture in designing earth dams in confirmed, but 
different methods should be used on various types 
and dimensions of earth dams. The distinctive fea- 
tures of each method are given. Pore pressure dia- 
grams are presented from determinations made 
under laboratory conditions; data are compared 
with those for the Nurek Dam, USSR. (USBR) 
W70-01091 


ADVANTAGES AND LIMITATIONS OF THE 
OBSERVATIONAL METHOD IN APPLIED 
SOIL MECHANICS, 

Illinois Univ., Urbana. 

R. B. Peck. 

Geotech, Vol 19, No 2, p 171-187, June, 1969. 17 
p, 7 fig, 8 ref. 


Descriptors: *Soil mechanics, Construction, Foun- 
dations, Design, Earth dams, Dam design, Founda- 
tion investigations, Design criteria, Subsurface in- 
vestigations, Foundation failure, Optimum design, 
Pore pressure, Soil stabilization, Subsidence, Set- 
tlement (Structural), Change orders, Structural 
stability, Engineering geology. 

Identifiers: Terzaghi, *Observational method, Ran- 
kine lectures, Cost savings, Problem solving, 
Progressive failures. 


The observational method, used so successfully by 
Terzaghi in applied soil mechanics, often permits 
maximum economy and assurance of safety, pro- 
vided the design can be modified as construction 
progresses. Essential features of the method are set 
forth and examples of the application are given. 
The method is not without pitfalls and limitations. 
It should not be used unless the designer has a plan 
of action in mind for every unfavorable situation 
that might be disclosed by the observations. The 
observations must be reliable, reveal the significant 
phenomena, and be so reported as to encourage 
prompt action. The possibility of progressive 
failure may introduce a serious element of uncer- 
tainty. The essential ingredient is the visualization 
of all possible eventualities and the preparation in 
advance of courses of action to meet whatever 
situation develops. In spite of the limitations of the 
observational method, the potential for saving time 
and money without sacrificing safety is so great that 
engineers dealing with applied soil mechanics 
should be informed of the principal features of the 
method. (USBR) 

W70-01092 


A SEMI-EMPIRICAL METHOD FOR DETER- 


MINING STRESSES BENEATH EMBANK- 
MENTS, 


Middle East Technical Univ., Ankara (Turkey). 

T. Mirata. 

Geotech, Vol 19, No 2, p 188-204, June, 1969. 17 
p, 8 fig, 15 ref. 


Descriptors: Soil engineering, Soil mechanics, 
Earth dams, Foreign design practices, Earth 
materials, Earth movements, *Embankments, 
*Foundations, *Stress analysis, Calculations, Dis- 
placements, *Stress, *Deformation, Bibliographies, 
Shear stress, Settlement (Structural), Shear. 

Identifiers: Embankment subsidence, Turkey, 
Horizontal displacements, Vertical displacements. 
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Available methods for complete solution of stresses 
and displacements within and beneath embank- 
ments are either experimental or numerical, involv- 
ing recourse to a digital computer with all the 
necessary ancillary work. Calculating settlements 
and lateral deformations using a slide rule and a 
few tables and charts results in making oversimpli- 
fying assumptions that may lead to unnecessarily 
high errors. A semi-empirical method is presented 
to bridge the gap between intricate computations 
and intolerable inaccuracy in determining defor- 
mations beneath embankments. The method 
requires no specialized training and yields 
reasonably accurate results. Attention is concen- 
trated on foundation stresses, but the procedure 
can be used for estimating vertical and horizontal 
stresses within the embankment. The method is ap- 
plicable to embankments on semi-infinite founda- 
tions and those resting on an elastic layer. (USBR) 
W70-01102 


CONTROLLING THE EXPANSION OF DESIC- 
CATED CLAYS DURING CONSTRUCTION, 
Bureau of Reclamation, Denver, Colo. 

J.P. Bara. 

Pap, Second Int Res Eng Conf Expansive Clay 
Soils, Texas A and M Univ, College Station, Aug 
1969. 27 p, 10 fig, 14 ref. 


Descriptors: *Expansive clays, Canals, *Canal con- 
struction, Shrinkage, Canal design, *Canal em- 
bankments, *Foundation investigations, Moisture 
content, Central Valley Project, Soil moisture, Soil 
stabilization, Soil tests, Liquid limits, Canal linings, 
Sprinkling, Compaction, California, Construction, 
Cracks, Ponding, Ponding tests, Soil mechanics, 
Control. 

Identifiers: *San Luis Unit (Calif), Desiccation, 
*Controlled expansion. 


Expansive clays have been creating foundation 
problems in construction for centuries. Canal per- 
formance records show that continuous concrete 
linings can be virtually destroyed by expanding clay 
foundations unless precautions are taken. Control 
measures developed for identifying and reducing 
the expansive potential of foundation clays are 
described. These methods are being used by the 
Bureau of Reclamation in constructing the San 
Luis Drain, San Luis Unit, Central Valley Project, 
Calif. Three schemes for stabilizing expansive clays 
are discussed. Foundation soils for the San Luis 
Drain were investigated; foundation moisture con- 
trol criteria were developed; test sections were 
established to evaluate construction methods; con- 
trol requirements for embankments built of fat clay 
were established; and construction procedures for 
controlling expansion of clay foundations and em- 
bankments were developed. (USBR) 

W70-01112 


DECKED ROCKFILL DAMS, 

Hydro-Electric Commission, Tasmania. 

J.K. Wilkins. 

Inst Eng, Aust Giv Eng Trans, Vol CE 10, No 1, p 


119-129, Apr 1968. 11 p, 17 fig, 2 tab, 10 ref, 3 ap- 
pend, disc. 


Descriptors: *Rockfill dams, *Impervious mem- 
branes, Cutoffs, Reviews, Dam foundations, Imper- 
vious blankets, Dam design, Shear strength, Dams, 
Asphaltic concrete, Density, Settlement, Compac- 
tion, Foreign design practices, Strain, Stress, 
Deformation, Calculations, *Membranes, Rein- 
forced concrete, Small structures. 

Identifiers: *Dam facings, Australia, *Facings. 


The concept of building a dam by making a bank of 
gravel or rock and covering the upstream face with 
a waterproof membrane or deck is simple. Success- 
ful small dams of this type have been built in many 
parts of the world. No design of a mathematical na- 
ture is necessary if (1) the foundation is hard (com- 
pacted gravel or rock), (2) the fill material is 
strong, (3) an adequate cutoff to impervious 
material is constructed, (4) the membrane is 
reasonably watertight, (5) the dam is low 


(preferably below 50 ft high), and (6) the slopes 
are no steeper than 37 deg to the horizontal. Exist- 
ing design and construction practices are reviewed 
and troubles arising from decked rockfill dams 
discussed. A method of computing strains and 
stresses in the decking material caused by move- 
ments of the fill was developed. Comparisons are 
made between computed sstrains and_ strains 
recorded at Salt Springs Dam in. the U.S. Recom- 
mendations are given for reducing cost and improv- 
ing the performance of concrete-faced and asphal- 
tic-concrete-faced dams. (USBR) 

W70-01121 


MULTISENSOR 
MAPPING, 
Bureau of Public Roads, Washington, D.C.; and 
Purdue Univ., Lafayette, Ind. 

For primary bibliographic entry see Field 07B. 
W70-01125 


ANALYSIS FOR SOILS 


8E. Rock Mechanics and 
Geology 


GEOLOGY, PETROLEUM DEVELOPMENT, 
AND SEISMICITY OF THE SANTA BARBARA 
CHANNEL REGION, CALIFORNIA, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 05B. 
W70-00836 


THE RELATIONSHIP BETWEEN THE ULTI- 
MATE RESISTIVITY OF CLAYEY SAND- 
STONES AND THEIR POROSITY AND CLAY 
CONTENTS (RUSSIAN), 


Vsesoyuznyi Nauchno-Issledovatelskii Institut 
Geofizicheskikh Metodov Razvedki, Moscow 
(USSR). 


For primary bibliographic entry see Field 07B. 
W70-00876 


ESTIMATION OF CLAY CONTENT OF SAND 
FORMATIONS FROM WELL-LOGGING DATA 


(RUSSIAN), 

Vsesoyuznyi Nauchno-issledovatelskii Institut 
Geofizicheskikh Metodoy Razvedki, Moscow 
(USSR). 


For primary bibliographic entry see Field 07B. 
W70-00877 


THE SEISMIC DESIGN STUDY OF A DOUBLE 
CURVATURE ARCH DAM, 

Gibb (Alexander) and Partners, London (En- 
gland); Imperial Coll. of Science dnd Technology, 
London (England); and Bristol Univ. (England). 
For primary bibliographic entry see Field 08A. 
W70-01094 


STRENGTH OF DISCONTINUOUS ROCKS IN 
DIRECT SHEAR, : 

New Brunswick Univ., Fredericton. 

E. Z. Lajtai. 

Geotech, Vol 19, No 2, p 218-233, June, 1969. 18 
p, 18 fig, 7 ref. 


Descriptors: *Shear strength, Shear stress, Shear 
tests, Shear planes, *Shear failures, Rock 
mechanics, Tensile strength, *Direct shear, Joints 
(Geology), Fractures (Geology), Friction, Internal 
friction, Strength of materials, Failure 
(Mechanics), *Discontinuities, *Rocks. ; 
Identifiers: Weakness planes, Foreign testing, 
Canada, Rock tests, Ultimate strength. 


The strength of discontinuous rocks under direct 
shear loading is examined analytically and experi- 
mentally. In the direct shear test, a homogeneous 
and isotropic block of rock may fail by 3 
mechanisms: failure in tension, failure in shear, and 
failure at ultimate strength. Strength parameters m- 
clude tensile strength, fundamental shear strength 
(cohesion), angle of internal friction at ultimate 


Strength, and the normal stress on plane of en- 
forced shear. The direct shear strength of planes of 
weakness, oriented in the plane of enforced shear, 
is derived from the strength of soild rock and joint 
friction along the separated parts of the shear sur- 
face. Maximum shear strength develops only if 
soild strength and joint friction are mobilized 
simultaneously at the same deformation. (USBR) 
W70-01101 


A LABORATORY INVESTIGATION OF 
BOREHOLE STABILITY, 

Shell Development Co., Modesto, Calif. 

H.C. H. Darley. 

J Petrol Technol, p 883-892, July 1969. 10 p, 9 fig, 
4 tab, 6 ref. 


Descriptors: *Shales, *Boreholes, *Drill holes, 
Rock properties, Drilling, Drilling fluids, *Expan- 
sion, *Deformation, Swelling, Stability, Montmoril- 
lonite, Laboratory tests, Collapse, Failure 
(Mechanics), Permeability, Failures, Earth pres- 
sure. 

Identifiers: Spalling, Unstable ground. 


The principal causes of unstable boreholes and the 
classes of troublesome shales have been known for 
many years, but there still are difficulties in identi- 
fying the cause of hole problems and consequently 
in selecting the right technique for combatting 
them. A laboratory study was undertaken on the 
basic mechanisms causing borehole instability in 
shales. The chemistry and physics of shales are 
reviewed, tests are developed for characterizing 
shales, and a model was constructed to study 
borehole stability. Reconstituted shale specimens 
were subjected to triaxial stresses and various fluids 
were circulated through an axially drilled hole in 
the specimen. The experimental program 
established 3 particular failure mechanisms: 
changes in borehole diameter caused by swelling, 
hole enlargement in brittle shales, and instability 
caused by high earth stresses. (USBR) 

W70-01107 


HYDRAULIC DESIGN OF UNLINED ROCK 
TUNNELS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

Carl J. Huval. 

Proc Amer Soc Civ Eng, J Hydraul Div, Vol 95, No 
HY4, p 1235-1246, July 1969. 12 p, 5 fig, 2 tab, 24 


ref, 2 append. 


Descriptors: Hydraulics, *Tunnel hydraulics, 
*Tunnels, *Hydraulic design, Overbreak, *Tunnel 
design, Flow resistance, Mannings equation, 
Roughness coefficient, Hydraulic _ structures, 
Overexcavation, Linings correlation techniques, 
Diversion tunnels, Hydroelectric power, Water 
tunnels (Conveyance), Water tunnels (Testing), 
Bibliographies, Rocks. 

Identifiers: *Unlined tunnels, Rock traps. 


Many unlined rock tunnels have been built for 
flood flow diversion and for hydropower tunnels 
where the rock is of sound quality and not greatly 
jointed and fractured. The number of unlined rock 
tunnels will increase in the years ahead because 
new methods of drilling, blasting, and muck 
removal have been developed and improved to 
make tunnel construction more economical. 
Methods of tunnel stabilization, such as grouting 
and use of rock bolts, have been improved so that 
many kinds of rock and difficult driving conditions 
can be handled more flexibly. Savings of unlined 
rock tunnels in time and cost of construction have 
been demonstrated by the ready acceptance of this 
type of tunnel in Sweden, Norway, Australia, and 
the United States. Unlined rock tunnel resistance 
coefficients can be predicted by using a rock over- 
break parameter. The important considerations en- 
tering into design of unlined rock tunnels are sum- 
marized. The present method of predicting hydrau- 
lic resistance is inadequate. A study of tunne! rock 
everbreak experience leads to a relation between 
rock overbreak and tunnel size. This measure of 
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rock overbreak provides a simple correlation of 
flow resistance test results based on the fully rough 
flow equation. (USBR) 

W70-01114 


RELATION BETWEEN THE STATIC AND THE 
DYNAMIC DEFORMATION INDEXES OF 
ROCK IN LARGE-SCALE TESTS ON ROCK 
MASSES, 

S. B. Ukhov, and A. S. Panenkov. 

Hydrotech Constr, No 11, p 996-1001, Nov 1968. 
6p, 5 fig, 13 ref. 


Descriptors: *Rock foundations, *Rock 
mechanics, Dam foundations, Test procedures, 
Foundation investigations, Field tests, Static tests, 
Rocks, Field investigations, *Deformation, 
*Elasticity modulus, Experimental data, Correla- 
tion techniques, Fissures (Geology), Engineering 
geology, Rock properties, Sandstones, Schists. 
Identifiers: *Deformation modulus, Rock tests, 
USSR, Foreign testing, *Plate load tests, Ultrasonic 
tests, Dynamic tests, In situ tests. 


A correlation between dynamic modulus of 
elasticity and the static moduli of total deformation 
was established on large-scale tests of rock founda- 
tions. Static and dynamic tests were made in adits 
in the foundation rock of Andizhansk and Kirovsk 
Dams in the USSR. Static moduli of deformation 
were determined by applying loads of 40 kg/sq cm 
through concrete plates. Dynamic moduli were 
determined by ultrasonic instruments operating at 
frequencies of 25 to 100 kc/sec. The instruments 
were placed in boreholes drilled along the perime- 
ter of the concrete loading plate. Tests were made 
on 5 types of rock: massive sandstone, laminated 
sandstone, and 3 types of schist. An analysis of ex- 
perimental techniques and principles of test data 
interpretation was made in evaluating the relation 
between static and dynamic deformation indexes. 
The application of indirect and direct correlation 
techniques is discussed. Results obtained by direct 
correlation of experimental data show good agree- 
ment. The proposed correlation may be used in in- 
vestigating deformation indexes of fissured rock 
masses under standardized static testing conditions. 
(USBR) 

W70-01124 


8F. Concrete 


CRACKS IN BLOCKS OF THE BRATSK 
HYDROELECTRIC STATION DAM, 

S. Ia. Eidel’man, and L. P. Trapeznikov. 

Transl from Russ, Bur Reclam Transl 691, July 
1969. 20 fig, 2 tab, 22 ref. Izv Vses Nauch-Issled 
Inst Gidrotekh, Vol 79, p 41-70, 1965. 


Descriptors: *Cracks, *Concrete dams, Creep, 
Strain gages, Expansion, Stress, Tensile stress, 
Plastic deformation, Deformation, Heating, Test 
procedures, Temperature, Foreign research, Safety 
factors, Construction joints, Compression, Tensile 
strength, Instrumentation, Bibliographies, 
Concrete technology, Foreign projects. 

Identifiers: *Crack control, USSR, Crack propaga- 
tion, Foreign testing, *Bratsk Dam (USSR), Test 
results, Cold climates. 


Preventing temperature cracks in mass concrete 
has always been a problem in dam construction. In- 
tensive cracking of early dams stimulated theoreti- 
cal and experimental studies, and engineering mea- 
sures were devised for maintaining the monolithic 
nature of concrete dams, These measures, includ- 
ing concrete temperature control and breaking the 
structure by joints, have reduced temperature 
cracking. Results of field observations on tempera- 
ture cracking in the massive concrete dam at 
Bratsk, USSR, and the factors causing these cracks 
are analyzed. Many remote-controlled strain gages 
embedded in the blocks of the dam for studying in- 
ternal stress conditions were either in or near the 
cracks. This permitted determining the moment of 
cracking, the stress condition prior to this process, 


Field O8—ENGINEERING WORKS 
Group 8F—Concrete 


and the dynamics of crack development. Of par- 
ticular interest are the data on internal cracks, 
unobtainable through ordinary visual observations. 
(USBR) 

W70-01119 


8G. Materials 


ON THE POSSIBILITY OF ESTIMATING THE 
THICKNESS OF UNCONSOLIDATED ROCKS 
BY VERTICAL ELECTRICAL SOUNDING IN 
PERMAFROST AREAS (RUSSIAN), 


Vsesoyuznyi Nauchno-Issledovatelskii Institut 
Geofizicheskikh Metodov Razedki, Moscow 
(USSR). 


For primary bibliographic entry see Field 07B. 
W70-00878 
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ELECTRON BEAMS APPLY AN OLD PRINCI- 
PLE TO MODERN ROCK-BREAKING, 
Westinghouse Electric Corp., Pittsburgh, Pa. 

B. W. Schumacher. 

Eng Mining J, Vol 170, No 6, p 116-119, June, 
1969. 4 p, 7 fig, 1 tab. 


Descriptors: *Rock excavation, Rocks, Rock 
mechanics, *Electron beams, Engineering geology, 
*Cutting, Drilling, Drilling equipment, Electrons, 
Concretes, Melting, Tunneling, Penetration, 
Vaporization, Construction, Quarrying. 

Identifiers: *Rock breakage, Rock tests, Cutters, 
*Electron (Beam cutting), Underground openings. 


An electron-beam cutter offers the prospects of 
reduced costs and increased speed in tunneling and 
other hard-rock excavation operations. The 
present electron gun has a power of 10 kw, 
operates at 150 kv, and produces a focused elec- 


tron beam having a power density of | million w/sq 
cm in the focal spot. The electron beam penetrates 
rock 0.01 cm deep. The kinetic energy of the elec- 
trons is dissipated almost instantly, giving an energy 
propagation much faster than could ever be accom- 
plished by heat conduction. The rock surface layer 
melts in 15 micro-sec. The melt-front would 
propagate at a rate of 6.6 m/sec if the molten target 
material could be removed quickly. The molten 
material normally is unable to flow away fast 
enough, and is further heated by the electron beam 
and vaporized. Vapor pressure and vaporization 
rate increase exponentially with temperature, per- 
mitting rapid removal of material. Thermal effects 
can significantly augment melt cutting, producing 
sufficient stress to completely fragment the rock. 
Melt cutting and rock breaking tests in the labora- 
tory are discussed. The energy efficiency of the 
electron beam method is very high, competitive 
with conventional methods, and far superior to 
some of the newer experimental methods. Equip- 
ment and maintenance costs are expected to be 
low. (USBR) 

W70-01109 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


ANNOTATED BIBLIOGRAPHY ON HYDROLO- 
GY AND SEDIMENTATION, 1963-65, UNITED 
STATES AND CANADA. 

Engineering-Science, Inc., Los Altos, Calif. 

For primary bibliographic entry see Field 02J. 
W70-00837 


THE CLIMATE OF CITIES: A SURVEY OF 
RECENT LITERATURE, 

National Air Pollution Control Administration, 
Raleigh, N.C. 

James T. Peterson. 
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Nat Air Pollut Contr Admin Publication No AP-59, 
Oct 1969. 48 p, 7 fig, 6 tab, 127 ref. ; 
Descriptors: *Climates, *Climatic data, *Cities, 
*Publications, Surveys, Climatic zones, Precipita- 
tion (Atmospheric), Humidity, Temperature, 
Radiation, Winds, Air pollution, Water vapor, 
Meteorological data. 

Identifiers: *Urban climatology, *Urban-rural cli- 
mates, Literature survey, Metropolitan studies. 


City climate differs from the surrounding rural 
areas; increasing scientific research devoted to 
comparative studies of urban and rural climates 
point up this difference. This report reviews the 
literature on city climatology, particularly that 
written since a series of papers published by Dr. H. 
Landsberg (1956 to 1962). The Landsberg papers 
serve as a standard and provide the basis for this re- 
port on city-rural meteorological differences. 
Meteorological aspects discussed in the report in- 
clude temperature, humidity, precipitation, radia- 
tion, wind, and visibility. (Lang-USGS) 

W70-00988 


WATER QUALITY CRITERIA FOR EUROPEAN 
FRESHWATER FISH; LIST OF LITERATURE 
ON THE EFFECT OF WATER TEMPERATURE 
ON FISH. 

Food and Agriculture Organization of the United 
Nations, Rome (Italy). European Inland Fisheries 
Advisory Commission. 

For primary bibliographic entry see Field 05C. 
W70-01227 


WATER QUALITY CRITERIA FOR EUROPEAN 
FRESHWATER FISH; REPORT ON WATER 
TEMPERATURE AND INLAND FISHERIES 
BASED MAINLY ON SLAVONIC LITERATURE. 
Food and Agriculture Organization of the United 
Nations, Rome (Italy). European Inland Fisheries 
Advisory Commission. 

For primary bibliographic entry see Field 05C. 
W70-01228 
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DEPOSITION( SEWAGE SEDIMENTS ) 
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SEPARATION OF COMBINED WASTEWATER AND STORM DRAINAGE 
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DESIGN CRITERIA 
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DEVELOPMENT 
DEVELOP AND FIELD TEST METHOD OF INSTALLING PRESSURE 
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w70-01009 02H 


DIAZINON 
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THE PREDICTION OF THE DISTRIBUTION OF DISSOLVED OXYGEN IN 
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W70-00993 07c 
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INSTRUCTION AND EXAMPLES, 


W70-01008 o7c 

IMPROVED DIGITAL SIMULATION FOR ANALYZING POWER SYSTEM 
DISTURBANCES, 

w70-01105 osc 


DIGITAL SIMULATION 
THE USE OF A DIGITAL SIMULATION SYSTEM FOR THE MODELING AND 


PREDICTION OF WATER QUALITY, 
W70-01030. OSA 


DIRECT SHEAR 
STRENSTH OF DISCONTINUOUS ROCKS IN DIRECT SHEAR, 
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DISPERSION 

AN ESTIMATION OF WIND EFFECTS ON DISPERSION IN WIDE 
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DISSOLVED OXYGEN 
A RAPID FOR MEASURING THE ACUTE TOXICITY OF DISSOLVED 
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THE INFLUENCE OF SUSPENDED SOLIDS ON THE RATE OF OXYGEN 
TRANSFER IN AQUEOUS SOLUTIONS, 
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STREAM REAERATION USING MOLECULAR OXYGEN, 

W70-01028 05G 

THE PREDICTION OF THE DISTRIBUTION OF DISSOLVED OXYGEN IN 
RIVERS, 

W70-01033 O5B 


DISTRIBUTION SYSTEMS ' 
A WATER DISTRIBUTION SYSTEM FOR COLD REGIONS, THE SINGLE 


MAIN RECIRCULATING METHOD. AN HISTORICAL REVIEW, FIELD 
EVALUATION, AND SUGGESTED DESIGN PROCEDURES, 


W70-01088 DRA 


DIURETICS 


THE DIURFTIC RESPONSE BY RAINBOW TROUT TO SUB-LETHAL 
CONCENTRATIONS OF AMMONIA, 
W70-00848 05c 


DOMESTIC WATER 
VILLAGE WATER SUPPLY INVESTIGATION, TERRITORY OF PAPUA AND 
NEW GUINEA, 
W70-00991 03B 


DOMESTIC WATER USE 
DOMESTIC SEWAGE FLOW CRITERIA FOR EVALUATION OF PROJECT 
SCHEME TO ACTUAL COMBINED SEWER DRAINAGE AREAS, 
W70-01061 08B 


DOUBLE-CURVATURE ARCH DAMS 
THE SEISMIC DESIGN STUDY OF A DOUBLE CURVATURE ARCH DAM, 
W70-01094 O8A 


DRAINAGE 
A NUMERic METHOD FOR ESTIMATING INFILTRATION, 
REDISTRIBUTION, DRAINAGE, AND EVAPORATION OF WATER FROM 
SOIL, 
W70-00862 02G 


WATER AND WATER COURSES--SERVITUDES--ARTICLE 660, LOUISIANA 
CIVIL CODE OF 1870. 
W70-00929 O4A 


WESTPHAL V SCHMALZ (UNAUTHORIZED USE OF DRAINAGE SYSTEM). 
W70-00971 O4A 


DRAINAGE BASIN MORPHOLOGY 
FREQUENCY DISTRIBUTIONS OF STREAM LINK LENGTHS, 
W70-01006 02d 


DRAINAGE DISTRICTS 
DRAINAGE-SELECTION, QUALIFICATIONS, POWERS, AND DUTIES OF 
COMMISSIONERS AND OTHER OFFICERS. 
W70-00941 O4A 


DRAINAGE DISTRICTS. 
W70-00952 O4A 


SWAMP LAND DISTRICTS.. 
W70-00953 O4A 


FLOOD CONTROL — DRAINAGE DISTRICTS. 
W70-00954 O4A 


DRAINAGE ENGINEERING 
DRAINAGE DISTRICTS. 
W70-00952 O4A 


DRAINAGE PATTERNS{ GEOLOGIC) 
FREQUENCY DISTRIBUTIONS OF STREAM LINK LENGTHS, 
W70-01006 02d 


DRAINAGE PROGRAMS 
DRAINAGE DISTRICTS. 
W70-00952 O4A 


DRAINAGE SERVITUDE 
WATER AND WATER COURSES--SERVITUDES--ARTICLE 660, LOUISIANA 
CIVIL CODE OF 1870. 
#70-00929 O4A 


DRAINAGE SYSTEMS 
DRAINAGE-SELECTION, QUALIFICATIONS, POWERS, AND DUTIES OF 
COMMISSIONERS AND OTHER OFFICERS. 
W70-00941 OUA 


WESTPHAL V SCHMALZ (UNAUTHORIZED USE OF DRAINAGE SYSTEM). 
w70-00971 O4A 


JURISDICTION OF COUNTY DRAINAGE BOARDS. 
w70-01150 O4A 


DRAINAGE WATER 
STOUDER V. DASHNER (DOMINANT VERSUS SERVIENT LAND RIGHTS 
RELATING TO DRAINAGE OF SURFACE WATERS). 
W70-01146 O4A 


DREDGING 
DREDGING SAND AND GRAVEL AND MISCELLANEOUS OFFENSES (WATER 


POLLUTION ) 
w70-01181 05G 


DRIFTING( AQUATIC) 
NONLINEAR THEORY OF WIND DRIFT OF ICE (RUSSIAN), 
W70-01018 02c 


DRILL HOLES 
A LABORATORY INVESTIGATION OF BOREHOLE STABILITY, 


w70-01107 08E 
DRILLING 

WATER PESOURCES. 

W70-01156 04B 


DRINKING WATER TREATMENT 
RADIOTRACER STUDY OF RAPID SAND FILTRATION, 


w70-00910 05D 


DROUGHT FREQUENCY CURVES 
FREQUENCY ANALYSES OF FLOODS AND DROUGHTS, 


w70-01120 02E 
DROUGHTS 

FREQUENCY ANALYSES OF FLOODS AND DROUGHTS, 

Ww70-01120 02E 
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DRO-EXP 
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CONVERGENT STILLING BASINS, 
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DYNAMIC PROGRAMMING 
AQUEDUCT ROUTE OPTIMIZATION BY DYNAMIC PROGRAMMING, 
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APPLICATION OF DYNAMIC PROGRAMMING TO THE CONTROL OF WATER 


RESOURCES SYSTEMS, 
W70-00903 O6A 


A CONJUNCTIVE OPERATION OF A SURFACE RESERVOIR AND A 
GROUNDWATER AQUIFER, 


w70-00906 O2A 
STOCHASTIC METHODS FOR ANALYZING RIVER BASIN SYSTEMS, 
W70-01085 O6A 

DYNAMICS 


THE DYNAMICS OF QUATERNARY SLOPE EVOLUTION AND ITS 
GEOMORPHOLOGICAL REPRESENTATION, 
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EASEMENTS 
NAVIGABLE WATERS--ARTIFICIAL LAKE CONNECTED TO RIVER, 
W70-00937 . O4A 
ECCENTRICITY 
ANALYTICAL STUDIES OF TURBULENT FRICTION IN ANNULAR 
CONDUITS, 
W70-01045 08B 
ECOLOGY 
THE INFLUENCE OF ALGAL ANTIBIOSIS ON THE ECOLOGY OF MARINE 
MICROORGANISMS, 
W70-01068 05C 


CHALLENGES TO CREATIVE CONSERVATION, 
W70-01081 066 


THE ENVIRONMENT--AND WHAT TO DO ABOUT IT, 
W70-01106 04D 


ECONOMIC EFFICIENCY 
COOLING TOWERS FOR STEAM—ELECTRIC STATIONS - ECONOMIC 
APPLICATIONS, 
W70-00887 05D 


ECONOMIC FEASIBILITY 
STATUTORY STREAM POLLUTION CONTROL, 
W70-00926 05G 


ECONOMIC JUSTIFICATION 
NON-MECHANICAL CONSIDERATIONS INVOLVED IN IMPLEMENTING 
PRESSURIZED SEWERAGE SYSTEMS, 


W70-01065 OBA 
ECONOMICS 
THE ECONOMICS OF ARIZONA'S WATER PROBLEM, 
W70-01200 06D 
PATTERNS OF WATER USE IN THE ARIZONA ECONOMY, 
W70-01202 06D 
THE DEVELOPMENT OF THE IRRIGATION ECONOMY OF MENDOZA, 
ARGENTINA, ; 
W70-01213 03F 
EFFECTS 


WATER QUALITY CRITERIA FOR EUROPEAN FRESHWATER FISH — WATER 
TEMPERATURE AND INLAND FISHERIES. 


w70-00880 osc 
EGYPT 
NEW WATER BIRD FOR EGYPT A ROBOT SHADOOF, 


W70-01205 03F 


ELASTICITY MODULUS 
RELATION BETWEEN THE STATIC AND THE DYNAMIC DEFORMATION 
INDFXES OF ROCK IN LARGE-SCALE TESTS ON ROCK MASSES, 
¥70-01124 O8E 


ELECTRICAL DESIGN 


ELECTRICAL DESIGN OF PARAMETERS USED FOR EHV SYSTEMS, 
W70-01093 osc 


ELECTRICAL RESISTANCE 
THE RELATIONSHIP BETWEEN THE ULTIMATE RESISTIVITY OF CLAYFY 


SANDSTONES AND THEIR POROSITY AND CLAY CONTENTS (RUSSI 
W70-00876 07B : Me 


ELECTRICAL STABILITY 
IMPROVED DIGITAL SIMULATION FOR ANALYZING POWER SYSTEM 
DISTURBANCES, 
W70-01105 08c 


ELECTRICAL STUDIES 
ON THE POSSIBILITY OF ESTIMATING THE THICKNESS OF 
UNCONSOLIDATED ROCKS BY VERTICAL ELECTRICAL SOUNDING IN 
PERMAFROST AREAS (RUSSIAN), 
#70-00878 078 


THE WATER-TABLE AQUIFER IN THE EASTERN COASTA 
BELGIUM, 7 
W70-00986 02F 


IMPROVED DIGITAL SIMULATION FOR ANALYZING POWER SYSTEM 


DISTURBANCES, 
W70-01105 08c 


ELECTRODES( SELECTIVE ION) 
USE OF A SELECTIVE ION ELECTRODE FOR DETERMINATICN OF 


NITRATE IN SOILS, 
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ELECTRON BEAMS 
ELECTRON EEAMS APPLY AN OLD PRINCIPLE TO MODERN ROCK- 


BREAKING, 
W70-01109 08H 


ELECTRON( BEAM CUTTING) 
ELECTRON BEAMS APPLY AN OLD PRINCIPLE TO MODERN ROCK- 


BREAKING, 
W70-01109 08H 
EMBANKMENIS 
A SEMI-EMPIRICAL METHOD FOR DETERMINING STRESSES BENEATH 
EMBANKMENTS, 
W70-01102 08D 


EMINENT DOMAIN 
FLOOD CONTROL - DRAINAGE DISTRICTS. 
W70-00954 O4A 


RIGHT OF EMINENT DOMAIN OF PUBLIC SERVICE CORPORATIONS. 
#70-01176 O6E 


ENERGY LOSSES 
HEAD LOSSES CAUSED BY AN ICE COVER ON OPEN CHANNELS, 
w70-01126 08B 


ENGINEERING GEOLOGY 
CERTAIN ASPECTS OF ENGINEERING GEOLOGY IN PERMAFROST, 


W70-01011 08D 
ENVIRONMENT 
THE ENVIRONMENT--AND WHAT TO DO ABOUT IT, 
w70-01106 O4D 
EQUATIONS 
MODIFIED RUBEY'S LAW ACCURATELY PREDICTS SEDIMENT SETTLING 
VELOCITIES, 
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EROSION 


THE DYNAMICS OF QUATERNARY SLOPE EVOLUTION AND ITS 
GEOMORPHOLOGICAL REPRESENTATION, 
W70-01041 02d 


PLEISTOCENE ACTIVITY AND HOLOCENE STABILITY OF HILISLOPES, 
WITH EXAMPLES FROM SCANDINAVIA AND PENNSYLVANIA, 


870-01042 02g 

EROSIONS 
SHEETFLOODS, STREAMFLOODS, AND THE FORMATION OF PEDIMENTS, 
W70-01211 023 


ESTUARINE ENVIRONMENT 
MATHEMATICAL SIMULATION OF THE ESTUARINE BEHAVIOR AND ITS 


APPLICATIONS, 
W70-00896 osc 
EUGLENA 
A COMPOSITE RATING OF ALGAE TOLERATING ORGANIC POLLUTION, 
W70-01233 - osc 
EUTROPHICATION 


STRONTIUM-90 CONCENTRATION FACTORS OF LAKE PLANKTON, 
MACRCPHYTES, AND SUBSTRATES, 
W70-01010 osc 


STUDIES ON NATURAL FACTORS AFFECTING PHOSPHATE ABSORPTION 
AND ITS UTILIZATION BY ALGAE, 


W70-01031 osc 
CAUSES AND CONSEQUENCES OF POND EUTROPHICATION ( POLISH), 
W70-01082 OSF 

EVALUATION 
FIELD EVALUATION OF SEEPAGE MEASUREMENT METHODS, 
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EVAPORATION 


A NUMERIC METHOD FOR ESTIMATING INFILTRATION, 
REDISTRIBUTION, DRAINAGE, AND EVAPORATION OF WATER FROM 
SOIL, 

W70-00862 02G 


AN EMPIRICAL METHOD FOR ESTIMATING MONTHLY POTENTIAL 
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EXCAVATION 

GROUNDWATER MOVEMENT TOWARD ARTIFICIAL CUTS, 
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A LABORATORY INVESTIGATION OF BOREHOLE STABILITY, 

W70-01107 O8E 


EXPANSIVE CLAYS 


HYDROSTATICS AND HYDRODYNAMICS IN SWELLING SOILS, 
W70-00841 02G 


CONTROLLING THE EXPANSION OF DESICCATED CLAYS DURING 
CONSTRUCTION, 


SUBJECT INDEX EXP-FIS 
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HYDROSTATICS AND HYDRODYNAMICS IN SWELLING 
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LOGGING DATA (RUSSIAN), 2a 
W70-00877 O7B 


ON THE POSSIBILITY OF ESTIMATING THE THICKNESS OF 
UNCONSOLIDATED ROCKS BY VERTICAL ELECTRICAL SOUNDING Iv 
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BELGIUM, 


W70-00986 02F 
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EXPLOPATION (GERMAN), 
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SURFACE AND SUBSURFACE EXPLORATION BY INFRARED SURVEYS, 
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EXPLOSIVE WELDING 
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STUDIES ON ALGAL SUBSTANCES IN THE SEA. II. THF FORMATION 
OF GELBSTOFF (HUMIC MATERIAL) BY EXUDATES OF PHAEOPHYTA, 
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NEW WATER BIRD FOR EGYPT A ROBOT SHADOOF, 
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FATHEAD MINNOW 
CHRONIC TOXICITY OF ZINC TO THE FATHEAD MINNOW, PIMEPHALES 
PROMELAS RAFINESQUE, 
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PEDERAL GOVERNMENT 
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FIELD TEST RESULTS ON 113,000 KW FRANCIS PUMP-TURBINES FOR 
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FISH PHYSIOLOGY 
WATER QUALITY CRITERIA FOR EUROPEAN FRESHWATER FISH LIST OF 
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PROMELAS RAFINESQUE, 


SUBJECT INDEX 


FIS-GEL 
4970-01229 o5¢ 
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FLOCCULATION 
EFFECT OF POLYELECTROLYTES IN CONJUNCTION WITH BENTONITIC 
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CONTROL OR DRAINAGE. 
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FREQUENCY ANALYSES OF FLOODS AND DROUGHTS, 
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